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THE VESSELS OF COLUMBUS. 

The Santa Maria, the largest of the three vessels in 
the little fleet of Columbus on his first voyage of 
discovery, is shown below on this page, as it is 
represented by the drawings made at the time by Juan 
de la Cosa, who was a pilot on the vessel. A reproduc- 
tion of this vessel was launched at Carraca, Spain, June 
26. and her appearance at the time is shown in the ac- 
companying view. This vessel is being built at the ex- 
pense of the Spanish government, and the two smaller | i 
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vessels of the fleet are at the same time under con- 


struction in that country, at the expense of our govern- 
ment, and under the supervision of United States offi- 
cers, acting in conjunction with the Spanish commit- 
tee, 

The Santa Maria was built at the arsenal of Carraca, 
sixty-three days being taken for the construction of 
the vessel, under the direction of engineer Leopoldi | 
Puente y Wilke. Her length between perpendiculars 

8 22°60 meters ; length over all, 29°10 meters ; extreme 
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wary 9°86 meters. The! hull ioiehe 127 tons; it has 
five decks and a main mast, fore mast, porte mast, 
bowsprit, The armament consists of six faleonets and 
two lombards, the latter being on the main deck. 

It is intended that all three of these vessels shall be 
completed in time to take part in a celebration in 
| Spain, commemorative of the date of the sailing of 
/ Columbus, August 3, 1492. The vessels are then to be 
sent to this country, arriving in New York in time to 

(Continued on page 85.) 


THE SANTA MARIA—A COPY OF COLUMBUS’ SHIP, RECENTLY BUILT IN SPAIN. 
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most attention at most of the observatories in the world. 
The great Lick telescope, at the Mount Hamilton 
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Washington refractor was first turned on the planet 
in 1874. 
This will be a disappointment to those who have 


found in the existence of these canals, and particularly 


in the announcement that they all were seen to be 
doubled, indisputable evidence that Mars was inhab- 
ited by human beings. The most startling of all the 
Mount Hamilton observations are those made on the 
‘two tiny moons of the planet, which were discovered 
by Asaph Hall in Washington during the apposition 
of 1877, and which have since been seen at brief inter- 
| vals and only in the largest telescopes. Not only have 
these little attendants, by all odds the faintest plane- 
tary bodies to be seen anywhere in the sky, been in 
plain view for the greater part of July, but the astron- 
omers regularly observed their eclipses in the shadow 
of Mars. 

It was learned from Prof. Holden that the satellites 
are seen to disappear in eclipse upon reaching the line 


‘of shadow with almost the same instantaneous effect 
' which is seen when the dark limb of the moon passes 


over a bright starin the sky. Within two-tenths of a 
second the whole body of the moon is seen to be im- 
mersed in the shadow cast out into space by the globe 
of Mars. 

It is almost impossible to convey a proper idea of the 
insignificant size of the little satellites, or of the extra- 
ordinarily small scale upon which their orbits are drawn. 
The inner satellite is probably about eight miles in 
‘diameter, the outer one about twenty. The first is 
less than 4,000 miles from the surface of the planet and 
| the other about three times that distance. Toa man 
‘in Mars they would each appear about one fifth the 
size of our full moon, and they revolve so rapidly 


‘about the planet that the inner one appears to move 
' through the sky from west to east, and consequently 


rises in the west. It completes one revolution in less 


‘than eight hours, so that it seems to be “new” three 


times a day. 

It has only been possible heretofore to estimate the 
size of these bodies by comparing the amount of light 
reflected by them with that reflected from the planet 
Mars itself, whose size is known. But now, by means 
of these eclipse observations, we have a direct measure 


‘of the size, since it is found that each of the satellites 


moves its own diameter in about two-tenths of a sec- 
ond, and we can easily tell from our knowledge of their 
orbits just what space in miles each of them moves 
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MOSES 8. BEACH. 

The death, at Peekskill, N. Y., July 25, of Mr. Moses 
8. Beach, though it had been for some time looked for, 
brought with it a sense of the temporary character of 
even the most lasting of human friendships—a realiza- 
tion of the transitoriness of life’s longest associations. 
For nearly half a century, or for about the whole period 
of time which has marked the life history of this paper, 
Mr. Beach was, until stricken by his last illness, a fa- 
miliar figure in our office, and he always brought a 
friendly countenance, the air of one living an active 
and useful life, and a keen appreciation and sound 
judgment of the intricacies and problems of many 
branches of business. 

Mr. Beach was in his 70th year, and his death was 
from paralysis, with which he was stricken three years 
ago, since which he had been living in a helpless state 
on his country place at Peekskill. He was an older 
brother of Mr. Alfred E. Beach, one of the proprietors, 
and at present, as for many years past, an active work- 
ing editor of this paper. The two brothers were for 
several years owners in partnership of the New York 
Sun, Moses 8. Beach finally selling this property to its 
present proprietors. 

Although Mr. Beach was known principally asa 
business man whose full time was always needed for 
the proper direction of his varied and important inter- 
ests, he yet found the opportunity to be considerable 
of an inventor, as shown by the records of the Patent 
Office, where a half score or more of patents appear in 
his name. They related principally to printing and 
stereotyping—the feeding of roll paper instead of flat 
sheets, apparatus for wetting the paper before print- 
ing, cutting off the sheets, ete. Some of his inventions 
in this line facilitated the newspaper 
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the paper Was passing pnce through the press, now an 
indispensable feature of all fast newspaper presses. In 
the last report of the Commissioner of Patents the 
name of Mr. Beach appears in a brief list which is 
given of American inventors who have contributed 
materially to the promotion of important industries. 

Mr. Beach was for many years a near neighbor and 
stanch friend of the late Henry Ward Beecher, being 
a trustee of Plymouth Church, a superintendent of its 
Sunday school, and interested in several organized 
charities of the city. He was in all things enterprising 
and energetic, and, with an industry which never tired, 
his work was always directed to a plain, practical end, 
so that it was more than ordinarily successful. He 

- Ieeves a wife, three daughters, and two sons. 
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Friction. 

Truthfully, says our new contemporary, Milling, one 
of the unrelenting foes of force is friction; and were 
it not for that ever-present factor, motion would be- 
come as simple, as easy and as airy-like as are the 
motions of the planets, the nebula and other floating 
fragments through ethereal space, which meet with 
absolutely no frictional resistance when roaming apart 
from and independent of each other. 

Unfortunately, however, for the plodding mechanic 
who is ever trying to devise means for annulling the 
laws of friction here on this mundane sphere, all solid 
substances and some that are not solid possess weight, 
have a specific gravity that demands a state of rest, 
and even the most cunning artifices of man cannot dis- 
turb that natural state of rest except by the applica- 
tion of force. Man may construct the most skillful of 
mechanical devices, hung or poised on the most deli- 
eate of centers, but they will remain perfectly still 
until foree is applied to move them around, and when 
the force is reversed the natural state of rest is soon 
resumed. The natural laws of friction are opposed to 
motion and when the over-ruling force is removed, rest 
is ordered and rest ensues. 

It is assumed and accepted as a fact among many 
practical as well as theoretical men that the frictional 
resistance is in proportion to the weight of the moving 
object. That is true in a modified sense only. A re- 
volving shaft for instance, weighing one ton, may re- 
quire ten times the force to revolve it that it does 
another similar shaft weighing ten tons. 

The most popular error, however, seems to be that 
friction is independent of time, surface and velocity. 
This is a newly discussed error—out nevertheless popu- 
lar. Time can never be ignored in any kind of a cal- 
culation, be it for overcoming frictional resistance or 
any other kind of mechanical or natural resistance. 
As we multiply times so do we increase aggregrate re- 
sistance, and so must we multiply force to overcome 
it. Friction is independent of surface in a modified 
sense only. If it is meant to increase or spread the sur- 
face without increasing the weight, as for instance in- 
casing a revolving shaft in a bearing its full length, in- 
stead of hanging it in two or more short bearings, 
there is no sensible increase of frictional resistance to 
revolving it, provided the shaft is very perfectly turned 
and the bearing perfect. But if by surface is meant 
the space traveled over in a given time, then the fric- 
tional resistance increases with the increase of surface 
or space. Thus, for instance, if we draw our sleigh 
over a level piece of road at the rate of five miles an 
hour, and another of the same weight at the rate 
of 2 miles per hour, it will require four times as 
much foree to move the latter as it will the former. 

Friction is at no time, in no sense, nor under any 
condition, independent of velocity, weight and bearing 
surfaces being always the same; every increase of 
velocity means an increase of frictional resistance that 
requires an inerease of force to overcome. Every de- 
crease of velocity means a decrease of frictional re- 
sistance and a decrease of force to overcome it. 

All of these variations in the laws of friction were 
formerly well known to all the leaders among me- 
chanics and are yet, but errors will creep in notwith- 
standing. How to overcome or reduce friction has 
ever been a study among leading mechanics and many 
mechanical devices for the purpose have resulted. 
Also anti-friction metals for journal boxes have been 
quite numerous, Anything to beat friction is the motto. 
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The Hope of France. 

French science has to deal with a peculiar problem, 
how to prevent the depopulation of the country, which 
1s how going on so rapidly that the deaths exceed the 
births by nearly 40,000 in a single year. Increasing 
the birth rate having proved impracticable, the present 
hope is to diminish the death rate. Ata recent meet- 
'ng of the new Society for the Protection of Children, 
Dr. Rochard referred to the fact that only eight years 
ago he was lunghed at for predicting that the popula- 
‘lon would oecome stationary before the end of the 
century, and stated that 250,000 infants die yearly, of 
Whom at least 100,000 could be saved by antelligent 
‘are. Stringent laws have been already passed to aid 
'n preventing this great waste of life. It is now illega! 
for any person to give children under one year of age 
4ny solid food except on medical advice, and nurses are 





forbidden to use nursing bottles having rubber tubes. 
Efforts are being made also to induce Parisian mothers 
to nurse their own infants.—Medit, Naturalist. 





The Master Car Builders’ and Master Mechanics’ 
Conventions, 

The annual convention of the Master Car Builders’ 
Association was held at Saratoga June 15, and the 
Master Mechanics’ Association was held June 20. The 
wisdom of holding the two conventions as close to- 
gether as practicable was demonstrated by the large 
attendance at the meetings of both, 110 members at- 
tending the master car builders’ convention, and over 
150 members attending the master mechanics’ conven- 
tion, being, in the latter case,the largest attendance in 
the history of that association. 

New presidents were elected for both associations, 
Mr. E. W. Grieves to succeed Mr. John Kirby as 
president of the Master Car Builders’ Association, and 
Mr. John Hicky to succeed Mr. John Mackenzie as 
president of the Master Mechanics’ Association. 

Resolutions were adopted at the master mechanics’ 
convention providing that ‘all car builders above the 
rank of general foreman, having charge of the design, 
construction or repair of railroad rolling stock, are eli- 
gible to membership in this convention,” and that 
‘all questions pertaining to the repair, construction 
or design of the rolling stock of railways, whether en- 
gines or cars, are legitimate questions to come before 
this association.” 

“Cast Iron Wheels.”—An excellent report was re- 
turned by the master car builders’ committee having 
this subject in hand. The conclusions of the com- 
mittee are substantially as follows: A majority of the 
roads replying to the circular of inquiry use the con- 
tracting chill, nearly all agreeing that with it foundry 
loss is decreased; but it is evident that a cheaper grade 
of iron cannot properly be used, and not less than 50 
per cent of new iron should be used. As regards uni- 
formity and quality of product, no conclusion is ex- 
pressed. As to whether the percentage of guaranteed 
wheels requiring to be replaced has been modified by 
the contracting chill, no conclusion is expressed, but 
further inquiry recommended. As to grinding and bal- 
ancing wheels, no data of importance were collected. 

The general guarantee of wheels is four to five years 
in freight service and 60,000 miles in passenger ser- 
vice. Time allowed in annealing varies from six to 
nine days, the advocates of the maximum and mini- 
mum time not being confined to either plan of chill- 
ing. A model wheel should have five-eighths inch 
depth of chill. Well-deserved praise is paid by the 
committee to the progressiveness of wheel makers for 
producing cast iron wheels weighing less than 600 
pounds and guaranteed for 60,000 miles of the heavy, 
fast modern service for less cost than other car and lo- 
comotive castings. If in the year to come the com- 
mittee receives the assistance and co-operation from 
members and wheel makers that it deserves, it is pro- 
bable that its next report will contain much reliable 
information of value. 

“* Steel-Tired Car Wheels.”—This committee was to 
report upon the relative merits of solid cast and 
wrought centers and of plate centers bolted to hubs 
and tires. The committee did the best it could with 
the scant information it was able to gather. About 
the only conclusion arrived at in the report is that 
bolted centers are rarely entirely free from trouble with 
loose bolts, and that solid wrought spoke centers are 
the lightest and solid cast centers the heaviest. 

“ Automatic Coupler Standard and Liiaits.”—This 
was one of the most interesting reports presented to 
the convention, and its recommendations were all such 
as to secure greater safety and more uniformity in 
couplers. 

“Steam Heating and Ventilating of Passenger 
Equipment Cars.”—The report was confined to steam 
heating. In reading the report one is impressed with 
the fact that any device for use avout railroads has 
small chance for success if it be of a complicated na- 
ture. Complications, even if efficient and for a worthy 
purpose, are unwelcome intruders on cars or locomo- 
tives. The general tendency is toward simplification 
of all details. This is desirable from every standpoint, 
because its results are always decrease in cost of re- 
pairs and increase in efficiency of service. This is a 
lesson worthy of careful study by all interested in ap- 
paratus for use on railroads. For them it is the secret 
of success, other conditions being equal. 

“ Standards of Efficiency for Airbrakes.”—The promi- 
nence of the airbrake in the present stage of railroad 
development makes it eminently fit that the Master 
Car Builders’ Association should take a very decided 
stand on the matter of the efficiency of brake appara- 
tus and strongly insist that competing manufacturers 
of brakes improve their product to the highest attaina- 
ble perfection before receiving the encouragement of 
patronage. The Pennsylvania Railroad has rendered 
the association a great service in offering to establish 
at the Altoona shops a set of brake-testing apparatus 
for the association and to aid in furthering the investi- 











gations. 
“Tne Waste of Popping.”—The committee of the 


Master Mechanics’ Association on compound locomo- 
tives expressed surprise at the result of its test to de- 
termine the waste of steam through popping. 

Two three-inch pops were used on the dome. The 
waste from these when blowing off was found to be a 
surprisingly large quantity. Its amount was deter- 
mined by causing the valves to pop for ten minutes 
[steam pressure being maintained] and taking measure 
of the water used. The quantity blown off as 
above was found to be not less than three boiler 
gauges, giving an average of 168 pounds of water or 
steam wasted per minute popping. 

The ordinary frequency of popping of locomotives is 
one of the worst methods of wasting fuel that is per- 
mitted to continue in practice, and it is, generally 
speaking, simply the result of carelessness or bad judg- 
ment on the part of enginemen. This also is proved 
by the committee’s report, for with the two crews of 
“careful and observing men” selected to run and fire 
the engines during the test, “in many trips the boiler 
pressure was well kept up to the maximum and yet no 
steam was blown off,” although ‘the engines were for 
long periods worked to their full steaming capacity 
and immediately shut off for equally long periods run- 
ning down hill or standing on side tracks.” 
“Compound Locomotive Tests.”—The report of the 
committee of the Master Mechanics’ Association on the 
tests of compound locomotives conducted by it is one 
of the most admirable contributions to engineering 
literature presented in recent years, and does great 
credit to the committee, to the association, and to the 
officers of the Chicago, Milwaukee & St. Paul Railway, 
who spared neither expense nor labor in providing 
everything necessary to facilitate the work of the com- 
mittee. The methods of conducting the tests and 
drawing conclusions from the data obtained appear 
entirely above criticism, and it may be accepted that 
the report presents the most valuable and reliable in- 
formation regarding the respective merits of simple 
and compound locomotives that has yet appeared. 

The general conclusions to be drawn from the report 
are that compound locomotives are competent for ali 
kinds of road service, and probably to burn success- 
fully all kinds of fuel acceptable for simple loeomo- 
tives, and that they are more economical of fuel than 
simple locomotives, the exact percentage of saving of 
fuel not yet being determined, but probably lying 
somewhere between 10 and 15 per cent in ordinary ser- 
vice.—National Car and Loco. Builder. 

A New CHmbing Locomotive, 

A new invention for enabling a locomotive and train 
of cars to ascend steep gradients is being exhibited by 
Messrs Pocock & Co., London. In this device a grooved 
drum is keyed on the driving axle, and the groove is 
sufficiently wide to allow a stationary cable to be 
wound once round it. The drum is of the same cireum 
ference as the driving wheels, so that with each revolu- 
tion of the driving wheels the drum travels a full revo- 
lution over the cable. This cable lies in the center of 
the track, and is secured at either end and kept in its 
position round curves by guides. It is shown by the 
model that the assistance given by the turn of the cable 
round the drum and the slight strain exercised at each 
end of the cable are sufficient to give the driving wheels 
the necessary grip or bite on the rails to allow them to 
gain the full length of their circumference at each revo 
lution. The model now exhibited ascends a gradient 





of 1 in8 and passes round a sharp curve at the same 
tine. It is claimed that by this system the wear and 
tear of the cable are reduced to a minimum, as iv rests 
on the bed of the track while the drum passes over it, 
and at all other times lies quite inactive. 
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Fast Ocean Steaming. 

The steamship City of Paris, on July 28, completed 
the quickest voyage ever made between Queenstown 
and New York, her time being 5 days i5 hours and 28 
minutes, and the distance sailed was 2,785 nautical 
miles. This beats by thirty-three minutes the previous 
fastest record, made by the Teutonic in August last. 
The City of Paris also beat all previous records for 
single day runs. The highest performance in this line 
heretofore was that of the Teutonic, last year, when 
she made 517 nautical miles in 24 hours, but the: City 
of Paris made 519 miles on July 2% and 520 miles on 
July 26. On four consecutive days she logged more 
than 500 miles, and her average speed on the entire 
voyage was 20°48 knotsan hour. The City of Paris 
and her sister ship, the City of New York, are soon to 
be admitted to American registry, when they will fiy 
the American flag. : 


ss 
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Wonderful Record of a Jeruey Cow. 

On July 21, Gen. Samuel H. Moore, of Huntsville, 
Ala., gave an entertainment in honor of the completion 
of a remarkable year’s record of his Jersey cow, Sig- 
nal’s Lily Flag. The record shows a product of but- 
ter, 1,047 pounds % ounce, and milk, 11,339 pounds, 
constituting the Lily Flag winner of the Derby of the 
Jerseys against the great Bisson’s Bells, whose record 
was: butter, 1,028 pounds 155g ounces; milk, 8,412 
pounds 7 ounces. 














tT 





ee oe TO. Lee 


ee 





82 


—_—— - TS — 
A NEW AND USEFUL TELEPHONE 

The necessity for a telephone which can be used for 

short distances and which, at the same time, can be 

obtained at reasonable cost, has been keenly appre- 

ciated by thousands of business men, manufacturers 
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Fig. 2.-THE SIMPSON ACOUSTIC TELEPHONE 
HORIZONTAL ARRANGEMENT. 


and others, who for various reasons have found the 
telephone in general use unsuited to their purposes. 

Many devices have been constructed for the purpose 
of meeting this demand but, until recently, with only 
partial success. Letters patent have been granted 
within the past twelve months, however, to Mr. A. L.. 
Simpson, of New York, for an altogether new and novel 
acoustic telephone that is receiving the hearty in- 
dorsement cf all who have tested it. 

The new telephone in its present perfected state 
possesses many features essentially superior to all other 
telephones for private lines of not more than two miles 
in length, and alse for communicating from a central 
point with the different parts of large manufacturing 
establishments, public buildings, ete. Conspicuous 
among its advantages are promptness and reliability of 
service, perfect articulation at all times, and simplicity 
of construction. No electric batteries of any kind are 
used, and hence the telephone is very curable. It is 
especially adapted for all wishing rapid, cheap and 
direct communication within a distance of two miles 
with stables, depots, offices, banks, stores, shops, mines, 
warehouses, hospitals, hotels and private dwellings. 

The instruments are sold outright to those desiring 
to use them, and thus become the absolute property of 
the buyer, and remove the necessity for paying the 
exorbitant rentals charged by other telephone com- 
panies 

The different kinds of instruments are illustrated by 
the following cuts: 

Fig. 1 shows the telephone which is suitable to place 
in a window with the wire running out through the 
window casing—the telephone being placed on brack- 
eta, } 

Fig. 2 represents the same telephone with upright 
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FACTORIES. 





‘his call bell, when the drop over the corresponding 








mouthpiece, which is expecially adapted to meet the | 
wants of those wishing to place the telephone back 
from the window, or in any part of an office or 
hallway. This «tyle of acoustic telephone is entirely 
new. 

Pig. 8 shows the main board of the multiple-duplex 
system, which is to be used where several lines from 


é beyond it. This view has been sustained by the Court 
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different points are brought together. It will be seen 
there is a horizontal bar with annunciator drops over 
the top of each mouthpiece. When a party from a 
distant point desires to communicate, he simply rings 


mouthpiece at the central board will fall, indicating 
exactly which line is being operated. On the other 
hand, if the party at the main board wishes to call 
any department, he throws the drop down by hand on 
the line which he wishes to speak over and rings the 
bell, when the party so called will be simultaneously 
notified, without disturbing any of the other lines, 

All of the materials used in the construction of the 
telephones are of the best quality, and are assembled 
for durability as well as service. The essential im- 
provements are as follows : 

The frame of the mouthpiece and the diaphragm are 
constructed in two pieces only. The metal mouth- 
piece, condensing chamber, and support for the dia- 
phragm being spun of one piece of metal, the dia- 
phragm being bolted to this by means of small screws 
and bolts. The advantages so derived are essentially 
a collection and distribution of about 95 per cent of all 
the sound waves received on the diaphragm, and the 
avoidance of reverberation, so frequent in many 
acoustic telephones. 

The requirements for constracting the line are very 
simple, and it is not at all necessary to avoid angles, 
all that is requisite being to keep the line free from 
pressure against any solid substance. To avoid this, 
hangers are furnished through which the line passes, 
and they can be so adjusted that the line can clear in 
going through holes in partitions and around angles. 
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ADJUSTABLE EMBROLDERY FRAME AND TABLE. 

A combined table and embroidery frame, so con- 
structed that it may be readily adapted for use in 
either service, is shown in the accompanying picture. 
It {has been patented by Mr. Maurice Schmirk, of 
Fayette, Mo. Upon each upright of the legs a 
standard or extension is held vertically adjustable by 
means of registering slots and a bolt and thumb nut, 








SCHMIRK’S TABLE AND EMBROIDERY FRAME. 


pins upon the standards traveling in the slots of the 
legs. Downwardly extending arms from the end bars 
of the embroidery frame are hinged to the upper ends 
of the standards, and the adjustment of the frame to 





The new telephone has many advan tages, also, over 
the present system of speaking tubes, among them be- | 
ing the fact that it is much cheaper, while, at the same | 
time, there is no necessity for defacing or otherwise | 
injuring the walls of buildings that have been con- | 
structed without making provision for such commu- | 
nication, as is the case when introducing speaking | 
tubes. 

The company supplies the instruments and, when 
installed by its own men, | 
guarantees everything to be | 
in proper working order, in-| 
eluding the lines. To those | 
desiring to construct their | 
own lines printed instructions | 
are supplied which will en- 
able any skilled mechanic or 
lineman to construct the tele- 
phones and lines properly. 

The telephones are manu- 
factured of highly polished 
metal and wood (cherry, wal- 
nut or ash) and are durable, 
ornamental and reliable. 

The demand for this new | 
instrument has been so ex- | 
tensive and its practical suc- | 
cess so great that the com-| 
pany, it is stated, will soon be | 
required to enlarge its manu- | 
facturing facilities. 

We have had occasion to practically test the tele- | 
phone on difficult lines, and were surprised at the clear- | 
ness of articulation and the volume of sound it gives. 

The telephone is manufactured by the Union Tele- 
phone Co., whose principal office is at Nos. 64 and 66 
Broadway, rooms 48 and 44, where the telephones can 
be seen in practical operation and where further in- 
formation may be obtained. 

We are informed that the telephone is secured by 
letters patent in the United States, Germany, Canada, 
England, France and Spain, and the company offers 
for sale State, city and county rights. 








Fig. L~THE SIMPsow 
TELEPHONE. 





A Right-of-Way May Be Built Over. 

Away back in 1882 John Cowman sold lots in the 
block between 16th and 17th Streets, Union Square 
and 5th Avenue, and across the rear of lots 1 and 2 re- 
served !5 feet as an alleyway “subject to a right of 
passage for horses, carriages and carts for the private 
convenience of the owners of lots 1, 2 and 3 .. . 
and at the entrance of each of said ways into the 
street a proper and suitable gate with lock and key is 
to be kept,” ete. When the purchaser bought one of 
these lots in 1890, he went ahead and extended the 
building on the front of the lot over and across this 


right-of-way. supporting the rear part on iron columns 
& foot in diameter, leaving an open space under the ex- 
tension through its whole width 15 feet high and 15 
feet 9 inches wide. The present owner of one of the 
adjoining lots tried to get an injunction against him 
to prevent this, but the Court of Common Pleas found 
that the building as erected does not prevent or ob- 
struct the plaintiff's use of the way underneath it or 








of Appeals. The latter holds that while the deed says 
that the passage is to be “kept open,” that does not 
mean open to the sky, or to reserve light and air for, 
the benefit of the several lots, but only for the passage | 
of horses, carriages and carts. 


any desired inclination is effected by link bars or 
straps pivotally depending from the inner face of each 
end bar, the straps having notches adapted to engage 
pins on the inner faces of the standards. The end bars 
of the frame have each a rib provided with a series of 
apertures, and through the ends of each end bar pass 
perforated rods constituting the side bars of the frame, 
these rods being held in rigid engagement with the 
end bars by set screws. By this means, and with a 
similarly arranged brace bar below, the standards may 
be carried to or from each other to lengthen or shorten 
the frame, and by loosening the side rods the goods to 
be embroidered may be rolled up. The removable 
table top for use with the frame has battens on the 
under side near each end, provided with pins adapted 
to enter apertures in the end bars of the frame, and 
hold the top in rigid connection therewith. The table 
top, as well as the frame, may be adjusted at any de- 
sired inclination from the horizontal to the vertical, as 


| shown in dotted lines in one of the views. 


AN IMPROVED HYDRAULIC PRESS. 

The press shown in the accompanying illustration is 
more especially designed for use in compressing cotton 
bales or other articles under very heavy pressure, the 
resistance being furnished without relying on the ten- 
sile strength of rods and links. This improvement has 
been patented by Mr. John F. Taylor, of West Park, 
N. ¥. Hydraulic cylinders, erected upon a suitably 
constructed base, carry the lower platen of the press, 
and the upper platen is secured on the under side of 
a vessel of considerable size adapted to be filled with 
an inexpensive but heavy material, the weight being 
sufficiently heavy to meet all resistance required in 








NN 
TAYLOR'S HYDRAULIC PRESS, 
working the press. The weighted vessel is preferably 


supported by columns resting on the base plate, as 
shown. 





CANE-SEAT and cane-back chairs, rockers, and set- 
tees have been for forty years a specialty with Mr. F. 
A. Sinclair, of Mottville, N. Y., and during that period 
he has always maintained an enviable reputation for 
the making of thoroughly first-class furniture of this 
description, articles which for strength, lightness, 
durability and neatness leave nothing to be desired. 
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A NEW MILL FOR PULVERIZING. 
We vive engravings of two forms of mill designed for 
pulve rizing all kinds of ores, phosphates, cements, car- 
hon, foundry facings, plumbago, and all hard and re- 
fractory substances. Besides having such general ap- 
plication, this mill effects a great saving over stamp 
mills and other machinery for the reduction of ores and 
other hard substances, and, furthermore, its original 
cost is only about one-quarter that of a stamp mill of 
equal capacity. us 

This mill is constructed upon a new principle, which 

involves the use of a ring or die, on the inner surface 
of which a roller runs, the roller being carried by a ro- 
tating shaft hung on a universal joint. This joint is 
inclosed in the driving pulley, which revolves in a hori- 
zontal; plane. The ring’ or die is inclosed in a pan 
in the base of the machine, and the roller carries 
shoes or plows, which throw up the material contained 
in the pan below the ring, so that it is acted upon by 
the roller. As the lighter portions of loose material 
eome in contact with the screens arranged above the 
ring or die, they eseape through the screen into the 
annular casing surrounding the space above the ring. 
In the dry mill the powdered material falls into the 
space beiow the base of the machine, from which it is 
removed by @ serew conveyer and a set of elevator 
buckets. To the upper part of the screen chamber is 
attached a conical addition surrounding the roller 
shaft, which shaft ‘is provided with a set of wings, 
which draw air in at the top of the conical casing, thus 
preventing the escape of the powdered material, and it 
also aids in forcing the finer powdered material through 
the screen. 

In the wet mill, instead of discharging material into 
a chamber underneath the base, it is discharged into 
an annular trough above the base, which delivers it to 
the amalgamating or concentrating apparatus. In 
this case the fan attached to the shaft above the roller 
is unnecessary and is omitted. 

The universal joint, which is contained within the 
pulley, is entirely inclosed, so as to be well protected 
from dust. The journal box at the topis also well pro- 
tected. The frictional parts are all lubricated from a 
single oiler at the top. At the side of the screen cham- 
ber is arranged a hopper furnished with an automatic 
feeding apparatus worked by a shaft taking its power 
from the driving pulley. J 

The operation of grinding is continuous, the ma- 
terial being constantly agitated and thrown up, so that 
it is acted upon by the roller as it travels around the 
inner surface of the ring. As the grinding is done by 
the pressure of the roller against the ring or die as it 
travels around, no power is wasted, and the product 
secured is in the most satisfactory condition. It is 
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the nature of the substance 
treated in the mill, there 
is always a clear fracture, 
thus securing results that 
for nearly every purpose 
are superior to those ob- 
tained by rubbing or abra- 
sion. 

In the reduction of min- 
eral ores, this mill leaves 
them in the best condition 
for subsequent processes, 

The range of work done 
by this mill is very great. 
It operates equally well on 
substances as hard as flint 
and as soft as lime, and it 
will grind these substances 
to any desired degree of 
fineness. 

The working parts, 
which are the ring or die, 
the tire of the roller and 
the shoes or plows, are 
readily removed and re- 
placed, although it may be 
said that they have far less 
wear than the equivalent 
parts of any other mill. 

This mill is made in the 
most substantial manner, 
and only the very best ma- 
terials and workmanship 
are employed. 

No exhaust fans or sepa- 
rate screening apparatus 
are required in connection 
with the mill, as it delivers 
a finished product of any 
fineness required. 

These mills are made and 
sold by the Bradley Fer- 
tilizer Company, 27 Kilby 
Street, Boston. 

——__e--e—____ 
Adhesiveness of Glue, 

It appears that the adhe- 
sion of glue under favor- 
able circumstances is equal 
toa force of at least 715 
pounds per square inch. 
In an experiment performed, a force of 1,260 pounds, 
applied gradually, was found necessary to separate two 
cylinders of dry ash wood, the ends of which presented 














found upon microscopic examination that whatever 






WET 


Fig. 2.-GRIFFIN BOLLER MILL FOR 





a surface equal to 176 square inch, and which were 
glued together end to end 
and allowed twenty-four 
hours to set. Even this 
weight was sustained for 
two or threé minutes be- 
fore the joint gave way, 
and it was found, on ex- 
emining the separated sur- 
faces, that the glue was 
very thin and had not en- 
tirely covered the surface. 
The cohesive strength of 
the glue appears, there- 
fore, in this experiment to 
have been rather more 
than 715 pounds per square 
inch, while the cohesive 
strength of the wood thus 
united in a lateral direc- 
tion was found to be only 
562 pounds, thus showing 
that if the joint had been 
between the sides instead 
of the ends of the pieces of 
wood the wood would have 
given way before the glue. 
In this case, however, the 
glue was newly made and 
the season very dry, while 
in some former experi- 
ments made in the winter 
season with glue which 
had been frequently made, 
with occasional additions 
of glue and water, the co 
hesive force indicated was 
only 350 pounds to 500 
pounds per square inch. 
On the other hand, Mr. 
Bevan found the cohesive 
force of solid glue to be 
equal to 4,000 pounds per 
square inch, from which it 
may be inferred that its 
application as a cement is 
capable of such improve- 
ment as to show a more 












satisfactory result than in 








= Fig. 1.-THE GRIFFIN ROLLER MILL FOR DRY GRINDING. 


the above-mentioned experiments. Glue that has been 
made a long time and kept in store is found to possess 
greater tenacity than newly made glue; and for the 
use of the joiner pale-colored glue is preferred to that 
of a dark tint, as it produces neater and less apparent 
joints. Owing to tthe use of a darker material and the 
less frequent employment of glue in joints exposed to 
the eye, *he color of his glue isa matter of jess im- 
portance to the cabinet maker.—The Architect. 
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THE quantity of heat wasted by slag has suggested 
projects for utilizing it in raising steam, but nothing 
practical has been attained until recently. Ata mine 
in New South Wales the molten slag is rva into the 
bottoms of iron chambers that can withstand internal 
steam pressure, and jets of water are forced on the 
slag. In a short time the chambers are filled with 
steam that can be utilized in other parts of the works. 
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Fig. 3,-A VERTICAL SECTION OF THE 
ROLLER MILL, 
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LAUNCH OF THE COLUMBIA. 

Cruiser No. 12, popularly known heretofore as the 
Pirate, was launched from the Cramps’ shipyard at 
Philadelphia, July %, and was christened Columbia. 
The launch was in every way a success, and was wit- 
nessed by many thousand people, inclading Secretary 
Tracy, Vice-President Morton, and others prominent 
in the navy and in public life. 

This new vessel is designed to be swifter than any 
other large war vessel now afloat, and she will have a 
capacity possessed by no other war vessel yet built, in 
that of being able to steam ata 10 knot speed 26,240 
miles, or for 109 days, without recoaling. She also 
possesses many novel features, the principal of which is 
the application of triple screws. She is one of two of 
the most important ships designed for the United 
States navy, her sister ship, No. 18 now being 
built at the same yards 

The dimensions of the Columbia are: Length on 
mean load line, 412 feet: beam, 58 feet. Her normal 
draught will be 28 feet; displacement, 7,550 tons ; 
maximam speed, 22 knots an hour; and she will have 
the enormous indicated horse power of 22,300. As to 
speed, the contractor guarantees an average speed, in 
the open sea, under conditions prescribed by the Navy 
Department, of 21 knots an hour, maintained for four 
consecutive hours, during which period the air pressure 
in the fire room must be kept within a prescribed limit. 
For every quarter of a knot developed above the re- 
quired guaranteed speed the contractor is to receive a 
premium of $50,000 over and above the contract price ; 
and for each quarter of a knot that the vessel may fail 
of reaching the guaranteed speed there is to be de- 
ducted from the contract price.the sum of $25,000. 
There seems to be no doubt among the naval experts 
that she will meet the conditions as to speed, and this 
is a great desideratum, since ber chief function is to be 
to sweep the seas of an enemy’s commerce. To do her 


work she must be able to overhaul in an ocean race the | 


swiftest transatlantic passenger steamships afloat. 

The triple-screw system is a most decided novelty. 
One of these screws will be placed amidships, or on the 
line of the keel, as in ordinary single-screw vessels, and 
the two others will be placed about fifteen feet further 
forward and above, one on each side, as is usual in 
twin-serew vessels, The twin screws will diverge as 
they leave the hull, giving additional room for the un- 
interrupted motion upon solid water of all three simul- 
taneously. There one set of triple-expansion engines 





for each screw independently, thus allowing numerous 
combinations of movements. For ordinary cruising | 
the central screw alone will be used, giving a speed of 
about fourteen knots; with the two side screws alone 
a speed of seventeen knots can be maintained, and 
with all three screws at work at full power a high 





speed of from twenty to twenty-two knots can be got 


out of the veasel. This arrangement will allow mer 


| 


in propelling the vessel. The full steam pressure will | 
The shafting is made of forged steel, lene is then taken to the gasholder, in which it is 


machinery to be worked at its most economical num- 
ber of revolutions at al! rates of the vessel’s speed, and 
each engine can be used independently of the others 


be 160 pounds 


16‘¢ inches in diameter. In fact, steel has been used | 
wherever possible, so as te secure the lightest, in| 


weight, of machinery. There are ten boilers, six of 
which are double-ended—that is, with furnaces in each 
end—21'4 feet long and 15'¢ feet in diameter. Two 
others are 184 feet long and 11} feet in diameter, and 
the two others, single-ended, are 8 feet long and 10 
feet in diameter 
in water-tight compartments. 


In appearance the Columbia will closely resemble, | 


when ready for sea, an ordi- 
nary merchantman, the sides 
being nearly free from pro- 
jections or sponsons, which 
ordinarily appear on vessels 
of war. She will have two 
single masts, but neither of 
them will have a military top, 
such as is now provided upon 
ordinary war vessela. This 
plan of her merchantinan ap- 
pearance is to enable her to 
get within range of any vessel 
she may wish to encounter 
before her character or pur- 
pose is discovered. The vitals 
of the ship will be well pro- 
tected with armor plating and 
the gun stations will be 
shielded against the fring of 
machine guns. Her machin- 
ery, boilers, magazines, ete., 
are protected by an armored deck four inches thick on 
the slope and two,and a half inches thick on the flat. 
The space between this deck and the gun deck is 
minutely subdivided with coal bunkers and storerooms, 
and in addition to these a coffer dam, five feet in width, 
is worked next to the ship’s side for the whole length 
of the vessel. In the bunkers the space between the 
inner and outer skins of the vessel will be filled with 
woodite, thus forming a wall five feet thick against ma- 


chine gun fire. This filling can also be utilized as fuel 
in an emergency. Forward and abaft of the coal 
bunkers the coffer dam will be filled with;some water- 
excluding substance similar to woodite. In the wake 
of the four inch and the machine guns the ship's side 
will be armored with 4 inch and 2 inch nickel steel 
plates. 

The vessel will carry no big guns, for the reason that 
the uses for which she is intended will, not require 
them. Nota gun will be in sight, and the battery 
will be abnormally light. There will be four 6 inch 
breech-loading rifles, mounted in the open and pro- 
tected with heavy shields attached to the gun car- 
riages, eight 4 inch breech-loading rifles, twelve 6 
pounder, and four 1 pounder rapid-firing guns, four 
machine or Gatling guns, and six torpedo-launching 
tubes. Besides these she has a ram bow. The 
Columbia is to be completed, ready for service, by May 
19, 1893. 





The accompanying engraving, for which and the 
following we are indebted to the Engineer, represents 





ETHYLENE APPARATUS, 


the apparatus at the Royal Institution by which the 
liquid ethylene is manufactured. It consists of a glass 
retort, protected from draughts by an iron cover; in 
this retort sulphurie acid is heated to 160° C., and alco- 
hol, heated also to 160° C., is allowed to drip into it. 
Ethylene and water are then given off, and run 
through a condensing worm in a pail of water; the 
water collects in a jar underneath, and the crude ethy- 
lene enters jars, in one of which impurities consisting 
of aleohol vapor and ether are removed by means of 
sulphuric acid spread over pumice stone; the sul- 
phurous and carbonic acids also formed are removed, 
by passing the gas through caustic potash. The ethy- 


stored for the supply of the pumps. The nitrous oxide 
used in the cooling operations is not made on the 
premises but purchased, as it is obtainable compressed 
in steel bottles in commerce. For compressing the 
ethylene two pumps are employed, one with a 6 in. 
plunger and 6 in. stroke, which forces the gas into a 
second pump with a 2in. plunger and 6 in. stroke. 


Eight of the largest boilers are set |The pumps have double valves, so that, if one valve 


goes wrong, the pump can be turned on to the other ; 


this is a very necessary arrangement, especially as 
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some of the gases used attack metal. The pumps and 
valves are practically without oil ; they are lubricated 
by means of a trace of glycerine. They have Bramah 
leathers, and, in addition, a stuffing box. If any gas 
escapes the leathers, it is arrested by the stuffing box, 
and a pipe conveys it back to the gasholder. Water 
tanks on the tops of the pumps keep them cool. A 
splendid exhaust pump is also used on the premises ; 





it will keep up a fair vacuum in a moderately leaky 


vessel. The refrigerator consists of several concentric 
cylindrical vessels, the outer one covered with flannel. 
The whole arrangement is cooled by means of evaporat- 
ing nitrous oxide in the more exterior vessels; the 
ethylene is violently evaporated outside the centra) 
vessel, which is thus reduced to such a temperature as 
to liquefy air and oxygen. The nitrous oxide and the 
ethylene move in closed circuits, and are conducted to 
and from the refrigerator by pipes. The pipes which 
carry off the expended gases are of larger diameter 
than the others. The gases are thus used over and 


over again. 


2+ 
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Over One Mile Deep. 

The bore at Schladebach is now probably the deepest 
in the world, being 1748°4 meters or about 5,735 feet 
deep. Boring was commenced in August, 1880, and 
continued for 1,247 days, not counting holidays and 
two long interruptions in 1882 and 1883, and was com- 
pleted in the autumn of 1886. The total cost of the 
work, the Railway Review says, was $53,076, represent- 
ing about $9.25 per foot. The initial diameter of the 
hole is 280 millimeters (about 11°2 inches), and the 
drilling apparatus used was of the well known drop 
tool form, a casing being carried down as the drilling 
progressed. Aftera depth of 570 feet had been reached, 
boring was continued by means of a diamond drill 210 
millimeters (8°4 inches) in diameter, yielding a core 140 
millimeters (544 inches) in diameter. The size of the 
hole was decreased at intervals, as the depth increased. 
At 8,510 feet it measured only 48 millimeters (1°62 
inches) in diameter, and at 5,655 feet it had decreased to 
83 mm. {(1°32 inches). When the depth of 5,735 feet, 
however, had been attained, there was a succession of 
discouraging mishaps and operations were discon- 
tinued. Thermometric measurements in the hole were 
commenced in 1884 after a depth of 3,936 feet had been 
marked, and were repeated at every 30 meters (98'; 
feet) further down. These observations were made 
with much care, and naturally took up considerable 
time. The thermometers were fixed in a water chamber 
and this in turn was inclosed in a wrought iron casing 
to prevent breakage of the instruments under the 
enormous pressure at those depths due to the water 
used in clearing out the bore hole. Three thermome- 
ters were used for each reading, the mean of their 
indications being taken. The thermometers for each 
observation were left in the hole for from 15 to 16 hours. 
The observation showed that there was a regular, con- 
stant increase in temperature with increase in depth. 
At 5,628 feet the temperatare was 45°3° R. (133°8° Fahr.) 
and there was an increase of 1° R. for every 46°09 meters 
(about 151 feet). From the data thus obtained the 
following formula has been deduced for calculating the 
temperature, in degrees Reaumur, at any given depth : 

P—6 
R = 83 4+ ——_ 
46°09 





in which P represents the depth in meters. 
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Enormous Production of Beer. 


The Western Brewer (Chicago) has just published 
tables showing the total production of beer in the 
United States during the special revenue year ended 
April 30, 1892. It is seen by the official statistics that 
the total production of beer during the year upon 
which revenue was collected amounted to 31,475,519 
barrels—a net increase of 1,453,519 barrels over the pro- 
duction of the previous year. The average annual 
consumption is a little less than one half barrel for 
every man, woman and child in the United States. 











First in the list of beer-producing States is New 
York, with a total of 9,512,549 
barrels, or more than one- 
fourth of the total produc- 
tion in the United States. 
Pennsylvania comes next 
with 3,129,733 barrels. _LIli. 
nois follows with 2,888, 364 bar- 
rels; then comes Ohio with a 
production of 2,650,205 bar- 
rels, and Wisconsin is closely 
in the rear with 2,605,688 bar- 
rels. Following in order: 
Missouri produced 2,014,086 
barrels ; New Jersey, 1,757, 633 
barrels; Massachusetts, 1,095, - 
966 barrels; and California, 
776,050 barrels. In six States 
of the Union only no beer is 
produced at all, namely: Ar- 
kansas, Florida, Maine, Mis- 
sissippi, North Carolina, and 
Vermont. Iowa had an out- 
put of 114,523 barrels of beer last year, an increase of 
8,580 barrels over the previous year, in spite of the 
prohibitory liquor law. Even Kansas, setting its pro- 
hibitory code at defiance, produced 1,650 barrels of 
beer last year, and duly paid the tax upon it to the 
United States collectors of internal revenue. 


—_ 


In one day the human Body generates enough heat 
to melt forty pownds of ice and raise it to boiling heat. 
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THE VESSELS OF COLUMBUS. 
(Continued from first page.) 
take part in the celebration which is to take place in 
October next. After that the vessels will sail via the 
st. Lawrence River and the lakes to Chicago, where 
they will constitute a feature of the Columbian Expo- 





sition. 


A special proclamation has been issued by President 
Harrison, setting apart October 21 next asa general 
holiday, this date corresponding with that of October 
12. O. S., 1492, when the first land of the New World 
was sighted by the discoverer. The President in his 
proclamation says : ‘*On that day let the people, so far 
as possible, cease from toil and devote themselves to 
such exercises as may best express honor to the dis- 
eoverer and their appreciation of the great achieve- 
ments of the four completed centuries of American life. 
Columbus stood in his age as the pioneer of progress 
and enlightenment. The system of universal educa- 
tion is in our age» the most prominent and salutary 
feature of the spirit of enlightenment, and it is peculiar- 
ly appropriate that the schools be made by the people 
the center of the day’s demonstration. Let the national 
flag float over every schoolhouse in the country, 
and the exercises be such as shall impress upon our 
youth the patriotic duties of American citizenship. 
In the churches and in other places of assembly of 
the people let there be expressions of gratitude to 
Divine Providence for the devout faith of the discov- 
erer and for the divine eare and guidance which has 
directed our history and so abundantly helped our 
people.” 

The Spanish committee having the matter in! 
charge have made careful ex- 
aminations of all obtainable 
data to insure that the vessels 
shall be, in every detail which 
can be definitely determined, 
exact copies of the original 
Columbus vessels. In con- 
nection with this subject La j= 
Ilusiracion Nacional of Mad- HS 
rid, to whom we are indebted : 
for our first page illustration, 
says: 

“A great deal of data of 
very varied character has 
been obtained, but nothing 
that would give the exact de- 
tails sought, because, doubt- 
less, the vessels of that time 
varied greatly, not only in 
the form of their hulls, but 
also in their rigging, as will 
be seen by an examination of 
the engravings and paintings 
of the fifteenth century, and 
as there was no ship that 
could bear the generic name 
of ‘caravel,’ great confusion : 
was caused when the attempt . 
was made to state, with a sci- 
entific certainty, what the 
caravels were. The word 
‘earavel’ comes from the 
Italian car a bella ; and with —= 
this etymology it is safe to 
suppose that the name was 
applied to those vessels on 
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Patents—Death of Inventor. 

The United States Circuit Court for the Northern 
District of Illinois held, in the recent case of The De 
la Vergne Company os. Featherstone, reported in the 
Chicago Legal News, that all the rights and remedies 
of inventors to the exclusive property in their inven- 


tions comes from the statutes; that the statutes of the | 


United States recognize only three classes of persons 
to whom a patent can issue for an invention, viz., to 
the inventor himself, to the assignee of the inventor, 
when the assignment is made before the issue of the 
patent, and to the executor or administrator of the 
inventor, if the inventor dies before the patent is 
granted; and that upon the death of an inventor 
before the grant of a patent the right to a patent 
descends to his personal representatives, and if they 
fail to suggest his death and take the necessary steps 
under the statute to perfect the patent, there is no 
person to take the thing granted, hence the grant 
never can take effect. 
An Acoustic Method whereby the Depth of Water 
in a BRiver may be Measured at a Distance, 
About two years ago I wished to know from time to 
time the rate at which a river was rising after a fall of 
rain. The river was at a considerable distance from 
the spot where its height was to be known. By means 
of the combination of two organ pipes, and a telephone 
circuit, described in the following lines, I have been 
able to make the required meesurement within rather 
close limits. At the river station, ah organ pipe was 
fixed vertically in an inverted position, so that the 
water in the river acted as a stopper to the pipe, and 


— 
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Acute Rheumatism. 

There is at least one thing about which doctors 
agree, and that is the drug which acts most surely in 
acute rheumatism. Dr. M. Baudouin has made a tour 
of the Paris hospitals and finds that all the physicians 
use salicylate of soda. Some give also bicarbonate of 
soda and antipyrin, but salicylate is the sheet anchor. 
The mode of administration differs, however. Dvujar- 
din-Beaumetz gives 15 grains every three hours; 
Talamon, the same amount every two heurs; Straus 
gives 45 to 60 grains in single doses twice daily ; 
Bouchard, 75 grains of the salicylate and 1 grains of 
the bicarbonate of soda daily. Barth in some cases 
gives quinine and antipyrin, while Chauffard uses 
antipyrin alone, giving 60 to 120 grains daily. Barie 
gives 30 grains three times a day, and Comby 15 grains 
every two hours. 

In the New York hospitals larger doses than the 
above are often given. In Bellevue, 20 grains every 
two hours, for the first day, is usually prescribed. In 
St. Luke’s, oil of wintergreen has been much used. 
Salol has been given also instead of the salicylate. 
Nothing has yet approached the salicylates in efficacy 
in the treatinent of acute rheumatism. It is generally 
the septic and gonorrhmal cases only in which it fails, 
But there is still a wide divergence of opinion as to 
how to administer the drug so as to get its effects cdto, 
tuto, et jucunde.—Medical Record. 

Experience with Metallic Ties in Belgium, 
A summary of five years’ experience with metallic 


_— 








ties on the Belgian State railroads is given by Mr. 
Janssen in the June number of the Revue Generale des 
Chemins de Fer. Two pat- 
terns, says the Railroad Ga- 





zette, of metallic ties were 
used, both of the same weight 
165 pounds, but of somewhat 
different cross-section. The 
flange rails, weighing 76°6 
pounds per yard, are fastened 
to the ties by movable clips 
and bolts and nuts. There 
are twelve ties to a 9 meter 
rail. Careful observations 
were made on four sections of 
track with metallic ties and 
one section of track with half 
log, creosoted, oak ties. 

It was found very difficult 
to keep the metallic tie track 
in good shape, particularly as 
the stone ballast was ulti- 
mately pulverized by the ties, 
necessitating the addition of 
new ballast in 1891. The me- 
tallic ties are themselves in 
a | damaged condition, owing to 
eracks which start at the bolt 
holes. Out of 240 ties of each 
pattern which were carefully 
examined, 77°5 per cent of the 
=| Braet form were more or less 
cracked, and 179 per cent of 
the Post type were similarly 

















COLUMBUS’ SHIP, SANTA MARIA, RECENTLY LAUNCHED AT THE ARSENAL OF CARRACA, SPAIN. 








account of the grace and beauty of their form, and 
finally was applied to the light vessels which went 
ahead of the fleets as dispatch boats. Neverthe- 
less, we think we have very authentic data, perhaps 
all that is reliable—and this data has served for the 
basis of operations in making the drawing which 
is produced in our issue of to-day—in the letter 
of Juan de la Cosa, Christopher Columbus’ pilot. 
Juan de la Cosa used many illustrations, and with his 
‘portant hydrographic letter, which is in the Naval 
Museum, we can appreciate his ability in drawing 
both landseapes and figures. As he was both draughts- 
man and mariner, we feel safe in affirming that the 
caravels drawn in said letter of the illustrious mari- 
ner form the most authentic document in regard to 
the vessels of his time that is in existence. From these 
drawings and the descriptions of the days’ runs in the 
part marked ‘incidents’ of Columbus’ log, it is as- 
certained that these vessels had two sets of sails, 
lateens for sailing with bowlines hauled, and with 
lines for sailing before the wind. 

“The same lateens serve for this double object, un- 
bending the sails half way and hoisting them like 
yards by means of top ropes. Instead of having the 
ports now used for reefing, these sails had bands of 
“anvas called bowlines, which were unfastened when 
't was unnecessary to diminish the sails.” 

eid 

PROFESSOR Brooks, director of the Smith Observa- 
ory, at Geneva, N. Y., successfully observed the re- 
a occultation of Mars by the moon. Excellent pho- 
Me were also secured of the moon and planet 
lau after the occultation, with the equatorial 








the rise or fall of the water determined the note it 
gave, when blown by a small bellows driven by a very 
small water wheel. A microphone was attached to the 
upper end of the organ pipe. This was in circuit witha 
wire leading to a town station at some distance. At the 
town station there was an exactly similar organ pipe, 
which could be lowered into a vessel full of water while 
it was sounding. By means of the telephone the note 
given by the pipe at the river was clearly heard at the 
town station; then the organ pipe at this station was 
lowered or raised by hand until it gave the same note. 
The lengths of the organ pipes under water at the two 
stations were then equal, so that the height of the 
water in the distant river was known. 

The determination can be made in less than a min- 
ute by any one who can recognize the agreement of 
two similar notes. The arrangement when first tested 
was so placed that the height of water at two places 
near together might be easily compared. I found that 
a lad with an average ear for musical sounds was able 
to get the two heights to agree within one-eighth of an 
inch of each other, while a person with an educated 
ear adjusted the instrument immediately to almost 
exact agreement. The total height to be measured 
was 17inches. A difference of temperature at the two 
stations would make a small difference in the observed 
heights. For example, taking a note caused by 250 
vibrations per second, a difference of 10° C. between 
the temperatures of the two stations (one not likely to 
occur) would make a difference of about 0°02 feet in 
the height—a quantity of no moment in such a class 
of measurements. The organ pipes were of square 


jis treated with dry hydrochloric acid gas. 


damaged. 

Up to the time of making 
the report the track with me- 
tallic ties has cost for mainte- 
nance about nineteen times as much as the track with 
creosoted cak ties. Beyond this, many of the metallic 
ties are damaged to such an extent that they must 
soon be removed. 
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Artificial Camphor, 

Mr. L. Nordheim, of Hamburg, presents the follow- 
ing method of preparing camphor through the action 
of ozone or of ozonized air upon camphene: Turpen- 
tine obtained through the distillation of the crude oil 
The solid 
hydrochlorate is separated from its liquid isomers by 
pressure, and is purified and then treated with crystal- 
lized carbonate of soda in a distillatory apparatus. The 
temperature is raised to about 120. The camphene 
obtained is so pure as to need no rectification. Ozon- 
ized air is made to act upon its vapor, and this converts 
it into ecmphor : 

C’ H'* + O (camphene) = 
C” H"* O (camphor). 

The product obtained is purified by sublimation, like 

natural camphor.—Moniteur Scientifique 

FO: 2 WS ES ea See oe 
RODINAL, according to the Chemische Zeitung, is 
prepared as follows : 


Potassium metabisulphite........ 00. ..e.e0-00s BU parts. 
Para-amidophenol hydrochilor..............++«+ 0m “ 
FEIN WEEE, 00.000 coves ccénncveccccesccosseeses mw 
SP TIED, obdnectnns ncvassesodesoceseeccce q. 4. 


Dissolve the first two as far as possible in water and 
then add slowly a concentrated solution of caustic 
soda, until the precipitate at first formed is again din- 





section, and made of metal, to resist the action of the 
water.—Frederick J. Smith, in Nature. 


solved, and the solution clear. 
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————— ee a 4 here the 6 inch wheel| generator are an ordinary harpoon carrying an elec- 
FIRE DEPARTMENT “CUT-LOOSE. to fall. No. 2is a cut-loose w trical conducting wire, covered by the harpoon lineand 





The present illustrations represent the contrivances | with a weight attachment is released by pag ti cp 
used by the Jersey City Fire Department for loosening | of a quarter pound weight resting on the mer 
the horses from their stalls when an alarm is sounded. | the gong. The chain which holds the weight rests on 
They have two methods in use—one by the stroke of | a pin which lies across the top of the hammer. 
the gong and one by electricity. Illustration No, 1| As the hammer goes forward the pin meron 
represents a cut-loose that loosens the horses instantly | chain slides off, and the quarter pound “a a - 
by the dropping of a half pound weight on the end of a | instantly, releasing the wheel. The 6 pound weig! = 
releasing lever. This lever releases a large bell crank, | the end draws up the bolts at the stalls by means o' 
which is connected to the horse stalls by means of wire | bell cranks and releases the horses. Attached to wheel 
and bell crank connections. When released, the lower | is an arrangement for turning up the gas at night. 
part of the crank is drawn downward by aspring con- | No. 3 is similar to No. 2, the difference being in the 
nection. The upright part moves forward, drawing shape. The releasing bolts on the stalls are drawn up- 
down the bolt and releasing the strap. | ward by means of set screws connected to a piece of 

The contrivance on the stalls for holding the strap | shafting over the stalls. No. 4is a cut-loose where the 
are brass-slotted castings, about 8 inches in length, 24¢ back stroke of the hammer causes the 8 pound weight 
inches in width and ‘4 inch in thickness. One con-/to fall that releases the horses. The releasing lever 
tains a bolt with a spring connection, and the other a | hooks underneath the end of the drop. Alar the 
loose pin. One end of the strap is fastened securely to | stroke the rubber band keeps the releasing lever from 
the inside of stall. The other is passed through the | falling back in the way of the hammer. 
bridle of the horse. The ring on the end of the strap| No. 5 is an electric cut-loose. When the alarm is 
is then placed on to the pins, the end of which rests in ' sounded the electric current is cut off from the magnet. 
the slot back of the bolt. With the first stroke of the| The 14¢ foot lever flies up, instantly releasing the 
gong the weight falls on to the releasing lever. The |chain which rests on the hook at the end of the lever. 
bell crank draws down the bolt, and the horse starts The releasing bolts on the stalls are connected by wire 


forward, drawing the strap away from the pin and | toa piece of shafting under the flooring. The econ 


through his bridle, making himself free to run to the! at the end of chain is connected to the shafting, which 


connected with one pole of the generator, soas to form 
one-half of the electric circuit, the other half being 
formed by the metal-plated bottom of the boat contain- 
ing the magneto machine and the sea water. 

When the harpoon is lanced into the whale the cir- 
cuit is completed, and, as stated in the description, the 
“electric fluid passes through the body of the whale, 
and the latter receives at each rotation of the machine 
twelve heavy shocks, and asthe machine can make one 
turn per second, the whale will receive 720 shocks per 
minute, of such a force as to stun or render the whale 
unconscious, as has been proved by electrical eaxperi- 
cal experiment.”—Electrical Review. 

ee 
Clouds as Weather Signs. 

The general cloud signs penned by the late Admiral 
Fitz-Roy, and still incorporated in the publications of 
the Meteorological Office, the Marine Record considers 
still useful guides to the ordinary observer. Light, deli- 
cate, quiet tints or colors, with soft, indefinite forms of 
clouds, indicate and accompany fine weather; but 
gaudy or unusual hues, with hard, definitely outlined 








clouds, foretell rain, and probably strong wind. Small 
inky-looking clouds foretell rain; light scud clouds. 
driving across heavy masses show wind and rain, but 
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FIRE DEPARTMENT “CUT-LOOSE.” 


engine. The weight is held up in place by means of a; drops when released from the lever, causing the bolts | 
pin passing through the end of a small piece of sheet|to drop, which instantly releases thehorses. These | 
brass attached to the end of chain. This piece of brass | contrivances are made mostly of brass and are about 
rests against the arm of an indicator which gives the | from 1 to 2 inches in width, about one foot in length 
gong strokes by means of pin pricks on paper. This | and ‘¢ inch in thickness. They were made by the fire- 
arm has a spring attachment which draws the pin|men of the department. They cost from $10 to $20 
back in time to puncture the paper strip at every | each. 
*troke. The arm of the hammer shoves the brass piece ¥ ae 
holding the weight off the pin at the stroke, starting An Electrical Harpoon for Whales. 
also the indicator. BY A. M. TANNER, 
Attached to the bell crank also is an arrangement for 





if alone, may indicate wind only, proportionate to 
their motion. These and many other general rules 
have long been trusted, but it is only of recent years 
that much importance has been attached to the rela- 
tive stratum of the atmosphere in which the clouds are 
moving. “It is now generally acknowledged,” says 
the Nautical Magazine, “that in cyclonic storm areas 


| the wind at the earth’s surface draws inward toward 


the central area of the disturbance, and the clouds at 
a medium height in the atmosphere revolve in a true 


It appears from a French patent, granted August 7, | circle round the storm center, while the higher clouds, 


stopping the clock and opening the sliding pole trap. | 1852, to Dr. Albert Sonnenberg, of Bremen, Germany, ‘such as cirrus, diverge somewhat from the center. The 
The clock is stopped by means of a cord connected to| that the magneto-electric machine and accessories, | upper clouds in the front of a cyclonic disturbance 


the crank on one end, the other being connected to a| forming the subject matter of said patent, had actually 
wire running through the clock horizontally with a| been used for killing a whale. This must indeed be 
small piece about an inehZin length soldered on to the | considered a remarkable achievement at such an early 
center One end of the wire has a small weight at-| date in the history of the magneto-electric machine, or 
tached to it and rests ontside of the clock ona pin. | more properly the dynamo-electric machine, if we ac- 
The wire is shaped so that when the alarm goes off the cept the generic definition of Profs. Thomson and 
string pulls the weight off the pin, and the soldered | Houston that all machines for producing electric cur- 
piece catches the pendulum and stops the clock. The|rents by mechanical force are dynamo-electric ma- 
shding pole trap is connected to the bell crank by| chines. It is not necessary to enter into details as to 
means of a loosé button. the construction of Dr. Sonnenberg’s machine. It is 
The five-sixteenths inch trap rope runs along the ceil-| sufficient to state that it consists of a crown or ring 
ing and down to thie button, one end of which rests | armed with a number of armature or induced coils turn- 
cu the bell crank and the other runs through a holein ing before a number of permanent field magnets, with 
the piece of brass connected to the bottom of the rope. | a current-collecting ring and brushes, so arranged as to 
When the eran‘ is released by the lever the end of the | be capable of giving “‘a whale 720 galvanic shocks in 
button resting on the end of the crank drops down, in-| one minute.” 
stantly releasing,the rope, which causes the trap doors; The accessories used in connection with the current 








also have a somewhat different movement relative to 
the center than the clouds in the rear of the storm’s 
path ; it will be readily seen that such observed facts 
are of the very highest importance to the weather 
forecaster on shore and to the sailor when in an iso- 
lated position.” 





WHERE instinct was stronger than both will and 
reason is illustrated in a story told of Darwin, who was 
accustomed to go to the Zoological Gardens, and put- 
ting his forehead against the glass case containing the 
cobra de capello, to test his will and reasoning power. 
Darwin was perfectly convinced as to the inability of 
the snake harming him, yet every time the vicious 
snake would strike against the glass, he always dodged 
back in spite of his reason and will to resist the im- 
pulse. 
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ar RIM AND IN THE DEPTHS OF THE GRAND 
ont CANYON, 

BY H. ©. HOVEY. 

«oo the first of May there has been a revolution 

Sine onieling. The Flagstaff board of trade, co- 


pater . - with the railroad officials, have decided at 
- “ Ke the Grand Canyon accessible to tou. ists. 
ae ~ iy coaches, with relays of horses, are now run 
anon xine single day to the head of the Hance 
. i where @ first-class hotel is being erected with 
ens .odations for fifty guests. The news is told pro 
pot publico, and will be appreciated by those who 
have had to make the trip by buck board or wagon, 
with primitive log cabin accommodations. 

My aim in this artiele shall be to tell the tourist what 


he may expect to see at Hance’s, or at least what I 
did see during my four days on the rim and in the 
a certain general facts should first be given. 
Righty years prior to the landing of the Pilgrim 
Fathers. 2 Francisean monk induced the viceroy of 
New Spain, in 1540, to send out an exploring party 


under the renowned Coronado. They discovered the | 
lower portion of the Colorado River, and they also 
found the San Francisco Mountains, at whose base 
lies the modern eity of Flagstaff. These peaks are ex- | 
Unet volcanoes, 18,000 feet high, girt about with minor 
cones, basaltic mesas, and cinder plains, beyond which | 
Were mysterious cliffs, to whose edge a party of twelve 
Spaniards, led by Cardinas, with Moqui guides, made 
their way. They found a raging river, between banks 
so high as to make them seem “ three or four leagues 
in the air.” Forms beckoned them to descend into the 
serge, which, on approach, turned into “rocks higher 
than the towers of Seville.” 

Other adventurers must have been frightened by 
their report; for two whole centuries passed before the 
“rrival of the next visitor, Father Escalante, a roving 
“ry, who came down from the northern pla- 
teaus diverging for the purpose from the old trail 
betwoon Santa Fe and Utah. After his visit the region 
"as left to the Indians for three entire generations, a 
romantic realm of myths and legends, unknown to the 
Seographer, 

_Ju New Year's Day, 1854, more than 900 years after 
Coronado’s original expedition, Lieutenant Whipple 
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THE GRAND CANYON 





‘aught sight of the high cliffs, and somewhat later 


Scientific 


discovered the sublime gateway of the Grand Canyon. 
And four years afterward, Lieutenant Ives and Dr. 
Newberry, with Egloffstein, topographer, and Moll- 
hausen, artist, undertook its exploration. Their ac- 
count, published by the War Department, stimulated 
Major J. W. Powell to make the wildest voyage ever 
made on inland waters, His thrilling narration bears 
the simple title of “An Exploration of the Colorado 
River of the West.” Major Powell also reached the 
public from the platform; and the writer had the very 
great pleasure of hearing his lecture while the matter 
was yet novel to the scientific world and fresh in the 
mind of the explorer. R. B. Stanton, C.E., is the 
only one who has thus far successfully imitated Major 
Powell. His party, in the interests ofa railroad sur-| For miles and miles around expanded an amphi- 
vey, made a continuous trip by boat, in 1889-90, from | theater, stained by all the colors from biack te white, 
the head of the Colorado River to the Gulf of Califor- | but with a rich warm red predominating. As yet I 
nia. Three men were drowned during the voyage. | knew not the name of a single cliff, peak or formation, 
Powell lost two by desertion, who were killed by the | whether grotesque or sublime. The guide would tell 
Indians. me, by and by; bat I was not quite ready to have 

In order to appreciate the perils of such a voyage, try | such glories labeled. Across the chasm ran the crest 
to think what it means to descend a stream that falls line of a palisade till it cut the horizon. They told me 
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Olympus. The friendly stars had not vanished when, 
alone, I mounted to the very edge of a cliff whose base 
was as yet invisible. My excited fancy clothed the 
darkness with indefinite shapes, that were mainly 
mingled memories of descriptions read and the moon- 
light scenes of the previous night. Most of these 
fancies were dispersed by the sheen of the rising sun, 
and I must confess that there followed an experience, 
not of disappointment, but certainly of embarrass- 
ment. My mind could not take in the mighty proces- 
sion of grand objects, as one by one the sunshine 
touched and gilded the countless towers, pinnacles and 
| spires, the broad red walls, royal arches and retreating 
alcoves, all richly carved and embellished. 
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; THE HANCE TRAIL. 
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OF THE COLORADO, FROM A POINT ON 
|afterward that it was Powell’s Plateau. It did not 


, i il and that averages as many | aids 
ee pat pat toate sit numbers miles! The Grand | seem so very far away, till the intervening details be- 
i is i : but the Marble Can-| gan to be noticed. 
rag vn ago Mes gh it, is 65 miles in| I knew that the dots on the brink of a much nearer 
> Cc , f ‘ Pa : ' : 
oom 2 Fao a total of 283 miles of continuous can- | wall were great pines ayes - the : ony hn be 
3 4 : vay to the north other | brush that they might be taken for. new that the 
a eee ee pater Pe ift, far, far below, into which the sun shot a ray at 
rges, all combining to make the rift, far, far ow, , ay & 
oe ~ stggomnc by which the lordly Colorado! that moment, was a deep inner gorge with walls a 
a aoe be the sea. Then there are more than! thousand feet high, and that the silver ribbon winding 
eg “th t cut through the surrounding pla-| through it so peacefully was a river strong and rush- 
— t join the main river. And each of these has | ing, and that the faint murmur wafted rs et was 
pry i i é The eye wandered, with 
i blime, | the roar of a mighty torrent. ) 
its minor canyon, that would be regarded as su er /, Meh set eae gi OR 
i lipsed : y into which it | a kind of helplessness, up and dowr i 
a age hone pedlovd tea eege i ing i lirection, and seanned the splendor 
i tach si branches again and again, ; opening in every direction, 
sa pllgaedy dpsain jand elegance of the ramparts, colonnades, and bal 
“e : ly describe the Grand Canyon as a|and eleg : es, wd 
= in ge py? oe Suir gorges; and each individual | conies of nature’s temples and palaces, till the over 
ee es A: rthy rival of the famous gorge of the | burdened mind recoiled ; and it was with a sense of 
, «ecg ratte magnificent atlas, and the subse- | positive relief that I was brought back to prosaic and 
el pop famed by the U. 8. Geological Sur- | practical matters by Hance’s loud summons to break- 
quent a the U. B. 7 
eces pography, fail to give | fast. 
by ae ~ pen Solis 95+ ; My guide for the day was a Frenchman. Louis de 
os ra * thon even amid voleanic cones, mesas, | Bouchere, intelligent, obliging, and not too talkative. 
cure ps a pa oaeays on has fascinations elsewhere | The night winds had blown most of the snow from the 
a. re othe the rim of the Grand Canyon the | rim into the gullies and ravines, and we had no diffi- 
papa ine witness war between the Titans and/ culty in walking. For half a mile we followed the 
early 
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shallow valley that finally deepens into what the geo- 
logists last fall decided to call *‘ the Congress Canyon.” 
But just before reaching the outlet we turned abruptly 
away to the right, and planged into a thicket of juni- 
pers, pinyons, and various shrubs and vines with 
Mexican names. We were out of sight of the canyon, 
but were curiously conscious that at any time a few 
steps taken to our left would bring us to its awful 
verge. The soil seemed everywhere fertile, and with 
proper clearing and irrigation might readily be culti- 
vated to the very rim ; thus yielding a supply of fruit 
and vegetables for the projected hotel. 

After a tramp of about five miles we suddenly came 
to the Red Canyon, which led to a remarkable prom- 
ontory jutting into the Grand Canyon itself. Atsome 
remote period the aborigines chose this, with rare good 
taste, as the location of two watch towers, each on a 
bold crag, whose face is a sheer precipice of fathom- 
less depth. The pines growing in the castle courts 
seem to drop their cones into empty space. We 
thought that a bowlder hurled from the cliff had 
iodged in some rift, until after a long interval came 
back the thunderous echo of its fall. Notches fifty 
feet deep, between the crags and the mainland, make 
One ancient castle has been 
laid in ruins; but the well built walls of the other 
have defied the storms of centuries. Search amid the 
environs brought to light many fragments of water 
jars, rich with interior decoration, but with a plain 


an approach difficult. 


exterior 
Another walk of five miles brings one from Castle 


Point to what the writer 


winding terraces of the general valley throughout its 
218 miles would require a journey of 4,000 miles. 
Imagine Mount Washington torn from its roots and 
hurled down from Point Eternity, the astonished be- 
holder could still gaze across its base to Point Sublime, 
with an unobstructed view. Hills already rise from 
the depths of this wondrous valley higher than the 
tallest peaks of the Blue Ridge. And, as if to complete 
the matchless and indescribable spectacle, after these 
depths were excavated in all their grandeur, torrents 
of lava burst forth from the surrounding volcanoes, 
and repeated cloud bursts and tornadoes have, even to 
this day, made havoc of what was already wild beyond 
our wildest dream of the final catastrophe. 

Friends kindly warned me that the descent into this 
enormous gorge would overtax any one except a moun- 
taineer or a hardy geologist. But, encouraged by 
Bouchere, I resolved to make the attempt; and by 
taking plenty of time for it, the task was by no means 
exhausting. Hiring a pair of sturdy burros, one for 
the pack and the other for the saddle wherever riding 
should be found practicable, we boldly crossed the rim. 
Bouchere took the lead, Johnny and Jenny followed, 
and the writer brought up the rear. Stout mescal 
stalks served us for alpen stocks. The snow drifts 
under the rim were disagreeable but not dangerous, as 
they were a month previous when the guide was 
caught on a ledge between two rival avalanches. 
After a while the narrow footpath became dry and 





hard, and although exceedingly steep and zigzagging 
in every direction, was uniformly firm under foot, 





heavy stones lest it should be blown away. This part 
of the canyon is locally termed the “level,” and from 
here to the river, some use can be made of the saddle. 
Grass is plentiful, on which numerous horses and catt|e 
had been fattened during the winter, foras my guide 
assured me it was perpetual summer around the cot- 
tonwood cabin. The miners farther down the canyon 
planted gardens and lived in the open air at a season 
when the plateaus are white with snow. They ad- 
mitted that there was an occasional frost, but not 
enough to prevent their raising melons, tomatoes and 
other vegetables before the rest of us had doffed our 
furs. 

As to the results of canyon mining, it may be stated. 
in brief, that no assays have yet been made of the ores 
extracted, but lead, silver, and copper are certainly 
abundant, and there is much nickel. Great quanti 
ties of asbestos are found. The existence of other 
valuable minerals is indicated. Some twenty open- 
ings have been made in the line of what they call “ as- 
sessment work,” and Mr. McClure, and his comrades, 
regard the diggings as the richest they have ever seen. 

Amid my novel surroundings sleep seemed impossi- 
ble during our first night in the depths. The gale that 
swept up the gorge was terrific at times, yet our cabin 
stood the strain. Meanwhile the sky was azure and 
the full moon flooded the mighty walls with silver) 
sheen. A bright planet hung above a tall cliff at our 
right, and the stars in Orion’s belt guarded another 
on our left, looking like electric lights along the ram- 
parts, The hues that had seemed glaring by day were 
exquisitely softened, while 
the recesses not touched 






































designated as Point Eter- ~ - ; 
nity, on account of the Pe e wr by the moon were enwrap- 
boundless panorama com- ody. ped in solemn grandeur. 
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identical with that painted ° 4 2a dawn, thickly covered with 
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the channel up stream ¥: cliff. 
until it joins the “box weet Att Below our cottonwood 
canyon” of the Little s Re cabin we came to mottled 
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Scanning the horizon to 
the extreme west we descry 
the Kanab Wash, which 
euts down from the summit 
of the Buckskin Mountains 
to the drainage leve!. And along the northern rim, we 
a\so identify Galena, Willow, Dry, Iron and Clear 
Creek Canyons, besides the Bright Angel Amphithea- 
ter, fifteen miles long, and whose walls are 5,000 feet 
in height. 

From the miners, who found names necessary to 
secure ciaims, we obtained the following names of side 
canyons along the south rim that are now first pub- 
lished. Red Canyon lies between Point Eternity and 
Ayer’s Peak. Then comes the Hance (or Congress) 
Canyon, down which runs the Hance Trail. There 
follow in the order given, the Aspen, Grape, Sweet 
Water, Lone Tree, Silver, Pipe Creek, Indian Garden, 
Big Horn, Salt, Monument, Hermit and Long Canyons, 
all visible from Point Eternity. Next below is the 
Cataract Canyon, hidden by the intervening hills, but 
accessible by the trail from Williams. 

But What idea do mere names give? The very word 
“canyon” is misleading and unfortunate. We think 
of a canyon as a narrow gash in the earth’s crust, from 
the bottom of which the sky, if seen at all, looks like a 
bit of blue ribbon. There are many such ravines, but 
they are as unlike the Grand Canyon of the Colorado 
as Hance’s log cabin differs from the Vatican. The 
Grand Canyon is more than a mile deep; but its width 
varies from five to eighteen miles, and this immense 
valley is filled with every fantastic form and vivid color 
conceivable. It contains not only hundreds of smaller 
canyons, but countless terraces and lofty peaks. Ac- 
cording to Major Powell, it might be possible to follow 
one narrow shelf for 1,000 miles; and to trace the 
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burros ran away. Tripod and camera were flung to 


down the path we had to tread with such caution, 
scattering our outfit as they went. 


amid the cedars, as if their conduct had been alto- 
gether orderly. These sure-footed animals occasionally 
come to grief. Not long ago, in just such an escapade, 
the mate of our burros fell from a cliff 300 feet high, 
and broke every bone in his body. 

Those who descend into the canyon lose sight of the 
boundless wilderness of grandeur at which it seems a 
sin to point an impertinent little kodak, and really 
gain something by having single objects of interest 
brought to view in their turn. Here and there are 
| water-worn ways, now utterly dry, but over which 
| once tumbled mighty cataracts. Near one of these 
| places we found large cavities filled with red pigment 

that had probably been resorted to for centuries by 
| the Indians. Three miles down from the head of the 
| trail we reached a grove of cottonwood trees, watered 
by a perennial spring, issuing from an adjacent cavern. 
The banks were gay with tropical flowers. Countless 
cacti were in bloom, conspicuous among them being 
| the prickly pear and the giant meseal, which grows 
here to the height of fifteen or twenty feet. Beside 
j the stream a rock cabin stood, whose rafters were mes- 





An hour later we | 
found the creatures quietly browsing on bunch grass | 





cal stalks, and whose canvas roof was anchored by 


junction of the Congress 
and Aspen Canyons our 
way lay through beds of 
enormous bowlders, above 
which towered cliffs and 


The ridiculous is neighbor to the sublime. Our! pinnacles of the various formations named above 


Here the canyon began to “ box in,” é. ¢., the walls ap- 


the verge of a cliff, whence they were with difficulty re-| proached each other and were precipitous, but pres- 
covered. Fainter and more faint grew the tinkling of ently opened into a great sandstone amphitheater, 
the burro bells, as the wearers scampered headlong | 


named Gabriel’s Cathedral, strangely weathered ard 
carved into noble panels. Under its arches are ancient 
Indian works, fireplaces where they roasted the roots 
of the mescal, and also mounds that the guide as- 
sured me were graves. 

Below the cathedral is the “granite,” of which the 
miners have so much to say, as holding the veins from 
which they hope for a metallic harvest. The granites 
and schists are highly tilted, and the channel winds 
and twists through them, tumbling over several cas- 
cades in order to join the river. One must either 
descend these by rope ladders or follow the longer 
miners’ trails that are practicable for burros. The en- 
tire length of the Hance trail, from rim te river, i* 
seven miles, and Hance himself claims to have been 
down and back in nine hours. But the ordinary 
tourist will find it a full day’s work, and will do well 
to go down one day and return the next. 

One would think that the scenery here would grow 
monotonous by its very excess of grandeur. But this 
is not so. The ever-varying light makes kaleidoscopic 
effects. You think you have fixed some charming 
view in memory forever; but even as you gaze the 
scene changes. These rapid transformations set came- 
ras at defiance. Yet meritorious work has been done 
by Osbon, a Flagstaff artist. Taber, of San Francisco, 
Jackson, of Denver, and others have some fine views. 
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The best are those taken by the governmental survey 
and that are on exhibition in the National Museum. 

Our upward journey from the Cottonwood Cabin 
was begun under the scorching blaze of noonday. 
We proceeded at a leisurely pace, often pausing to 
admire some gay bank of tropical flowers, to inspect 
some rare plant, or to examine some attractive glen or 
cave. How grateful were the groves of junipers, with 
their cool shade! We are in no hurry. We listen to 
the marvelous stories the chasms around us have to 
tell as to their creation. The task of erosion began 
ages ago, when the general surface was near the sea 
level. The shallow channels were deepened as suc- 
cessive upheavals made faults in the strata, and 
gradually lifted the plateaus to their present height 
of from 6,000 to 9,000 feet, without destroying their 
geological horizons. Nature is now resting. There 
are no rending earthquakes here, and the volcanic 
fires are extinet. The forces at work are the perennial 
streams, aided by the winds and the sun’s heat, the 
melting snows, and oceasional cloud bursts and elec- 
trical storms. 

Slowly we pursued our tortuous path amid scenery 
perpetually changed by the shadows cast from 
the remote pinnacles and nearer crags. The ruffled 
escarpment far above us glowed as if in some con- 
flagration; but as the afternoon wore away, its scal- 
loped ed zes lost that fierce glare and were graciously 
tinged by the ruddy sky. Are those masses of royal 
purple, rose color, lemon color, olive green, and ver- 
milion simply hard rocks? They are more like sunset 
clouds. We are climbing through an enchanted realm. 
As evening approaches, the colors die into sober gray. 
The long ravines seem to fold their wings about the 
gorgeous temples to await the dawning of a new day. 
Darkness settles over the vast abyss. We hasten lest 
we, too, should be enwrapped in the black mantle. 
And when we finally gain the rim, and turn to take 
our last look at the Grand Canyon, its glories are hid- 
den amid the nocturnal gloom. 

The accompanying map of the Grand Canyon region 
was drawn by me on a much reduced scale from the 
most recent atlas sheets prepared by the U. 8. Geo- 
logical Survey. 
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The Coming Bee. 
J. EDWARD GILES. 


An article on “The Desirability of Producing a 
Larger Race of Bees,” which was published in the 
Apiculturist for March, suggested the possibility of 
securing a cross between our common races of bees 
and the recently discovered ** giant bees” of India, in 
such a way as to produce a new race which should 
combine the desirable points of both parent races. 

The particular advantage hoped for from such a 
cross would be to secure a race which would be able to 
gather honey from red clover and perhaps from other 
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does not seem too much to hope that we may also have 
a race of stingless bees. It is said that there are at 


America, but these races have not much value as 
honey gatherers, and moreover they build combs with 
very thick-walled cells, and probably they would not 
be worth cultivating as compared with the European, 
Asiatic, and African races; but there is apparently as 
g 0d reason to hope that these races may be used to 
give their one good quality of stinglessness to our com- 
mon races as there was that the flounder and Jap- 
anese jelly fish could be used for the improvement of 
the shad. If we can cross our present races of bees 
with the giant bees of India and obtain a race with 
long proboscis and perhaps increased size (if that should 
prove to be of any advantage), and cross this improved 
race with the South American stingless bees, and by 
these crosses secure a race with all the good points of 
the Italian bee, with the additional feature of a length- 
ened proboscis and with the sting taken away,we shall 
then have a race of bees which it will be difficult to| 





improve. It might be desirable to improve still farther | 
by breeding out the swarming instinct, and there ap- 
pears to be no reason why the swarming instinct can- 
not be bred out of bees as thoroughly as the sitting in- 
stinct has been bred out of certain races of domestic 
fowls, but now that swarming can be so thoroughly 
controlled by the use of queen traps and automatic 
hivers, this point is not as important as it would other- 
wise be. 

Of course no one knows as yet whether it will be pos- 
sible to secure a cross between our common races and 


, those of India or South America, and no one knew 


whether a cross could be secured between the shad and 
the flounder until the experiment was tried, but now 
that the experiment has succeeded, the process seems 
so simple that we wonder why it was not done before. 

It seems to me that this matter is of sufficient im- 
portance, and the prospect of success sufficiently 
great, to justify the agricultural department of the 
United States in undertaking the cost of the experi- 
ments. Thecost to the government would be trifling 
in comparison with the benefits which would be 
gained if the experiment should be successful; but 
very few individuals who are competent. to do the 
work would have the means to carry out the experi- 
ments at their own expense, because a residence of a 
few years in South America would perhaps be neces- 
sary in order to study the habits of the stingless races 
in their native country, and to do this it might be 
necessary to domesticate the bees if this has not already 
been done. 

I have not seen the statistics of the last census; but 
according to the census of 1880 the honey crop for 1879 
amounted to twenty-five million pounds, or about half 
a pound for the year to each inhabitant of the United 
States. At an average price of ten cents per pound, 
the value of the honey crop for that year would be 











flowers which now go to waste, so far as the honey 
crop is concerned, because the bees which we now have | 
are unable to reach the honey. An experiment of the| 
United States Fish Commission on the breeding of 
fish suggests to me still another possibility in the 
breeding of bees. According to a recently reported in- 
terview, Mr. D. E. Crawford, of the United States Fish 
Commission, stated : “ We have little doubt now that 
before two more years we shall have evolved what the 
seaboard public has been clamoring for for so many 
years—the boneless shad. Of course I don’t mean a 
shad that is actually boneless, but one that will be to 
all intents and purposes as boneless as the flounder of 
this country or the sole of England. This will have 
been accomplished by the cross breeding of the shad, 
the flounder and a peculiar edible jelly fish which is a 
Staple food among the seacoast natives of Japan. 
Uur experiments, while at first rather discouraging, 
how leave but little doubt of turning out successful. 
At first the crossing resulted in the production of a lot 
of jelly fishes with an elaborate outfit of bones, which 
was just what we did not want, but time and study 
showed us our mistakes, and now we have a few hun- 
dred half-grown shad with less than 18 per cent as 
any bones as the ordinary sort. 

A few years ago, when the belief in the unalterability 
of species both of animals and plants was generally 
accepted, the attempt to alter the bony structure of 
the shad would have been regarded as a hopeless -un- 
dertaking, but now that so much has been accom- 
plished, no one can say what the limit of possibility is. 
Pre fessor Goodale, of Harvard University, predicts 
the time when fruits of all kinds will be produced with- 
out seeds. There is ground for hoping that this result 
may be attained in the fact that the banana regularly 
krows without seeds, or rather with only rudimentary 
seeds which appear as dark specks in the fruit, and so 
do Hot interfere in the least with our enjoyment of 
*ating the fruit, and if these rudimentary seeds are 
planted in the ground, they refuse to germinate. Oc- 
oe also an orange is found without seeds, and 

*reare many other facts which give good reason to 

lieve that before many years we may enjoy the 
“asure of eating seedless fruits of several kinds. 

If We are to have boneless shad and seedless fruits, it 
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.| any article of food increases, the demand always keeps 





about two and one-half million dollars. If we had a 
race of stingless bees, the value of the crop would soon 
be doubled, for many would be induced to go into the 
business of bee keeping who are now deterred by fear 
of the stings or who live in thickly settled villages, and 
hesitate to keep bees for fear that their neighbors will 
consider their pets a nuisance. Even in the oldest and 
most thickly settled States the number of bees could 
easily be doubled without exhausting the honey sup- 
ply, and in suitable places by planting special crops 
there is no limit to the amount of honey which could 
be produced. Some may argue that an increased 
supply of honey would mean lower prices, and that 
since it is not easy to find a market for the present 
supply, it would not be possible to dispose of a larger 
quantity; but experience shows that as the supply of 


pace with the supply. In the memory of men who 
are not yet very old, it was formerly very difficult to 
find a market for tomatoes, but I remember a few 
years ago talking with a farmer who was then pre- 
paring a load of tomatoes for market, and he remarked 
that it was at that time easier to sell a wagon load of 
tomatoes than when he first began to raise them to 
sell a peck. The reason why it is difficult to sell 
honey is that people generally have not learned to 
use it. Eight ounces per year for each person in the 
United States seems a very small quantity, but I pre- 
sume that a large percentage even of that quantity is 


least two distinct races of stingless bees in South | ° 
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The Deflections of a Tornado. 
To the Editor of the Scientific American: 

Some of your readers may recall! an article by the 
writer in the SCIENTIFIC AMERICAN of August 15, 1891, 
in which was presented some peculiarities of a tornado 
that passed this region on May 20 of that year. It was 
characterized by a direct eastward route along a town- 
ship line for a distance of thirty miles and deflections 
right and left within small limits to nearly every tall 
object near its path. After each struggle with a de- 
tached object offering much resistance, it was nearly 
always deflected. ; 

On July 2, 1892, the township line, 6 miles south, was 
swept again almost due east for a distance of about ten 
miles by a storm in many respects similar. It mani- 
fested less force, but was only less fatal, perhaps, be- 
cause fewer homes lay in its path. After. its first de- 


| scent its direction was to the northeast for perhaps a 


mile, but after destroying a house it proceeded the re- 
mainder of its route, at no time a dozen rods away from 
the midsection line, one-half mile north of the town- 
ship line, swinging a little transversely toward bunches 
of trees, houses, ete. It seemed guided away from its 
first house by a line of wire fence (tearing up the posts). 
In fact, it seemed to get its first impetus due east by 
this. I recall that the former storm also followed di- 
rectly up a long line of this fence till defiected by an 
obstruction. Much further on, some tail locust trees 
and an orchard seemed to deflect it from a low house 
which it missed only a few feet, but a tall house half a 
mile further on received the full force. After wreck- 
ing this it was again deflected northeast to some tim- 
ber in a small “draw” half a mile further on. Down 
this it ran to a denser wood in a southeast direction, 
whence again it traveled eastward with the trees 
along a little stream. Coming into this a little further 
on was another timbered “draw,” and a portion of 
the whirl split off and ran up this about sixty rods, 
although its direction was backward—a little west of 
north. Here this portion of the storm found itself in 
the center of a meadow. It went directly eastward 
again to a detached clump of trees, and was thence 
deflected southeasterly. The other portion of the 
storm had gone on directly east, but much less forci- 
bly, emerging on to a lake. Now the portions began 
to approach each other, and passing one on either side 
of an ice house, they joined their fury on a tall wooden 
derrick. The roof of the water works engine room 
beneath was lifted and hurled northeast, but a low 
chimney was left unhurt. A frame house near by was 
moved only on its foundation. Again the storm split, 
the north portion spreading over a wide sweep and do- 
ing small damage ; but the south branch was now still 
so furious as to utterly demolish a house one-fourth 
mile further on. From thence it too was scattered and 
for the next half mile only a wide path of broken trees 
marks the march of both, after which they lifted. 

The signs of twisting were not marked, all debris be- 
ing blown onward, but on all standing trees examined 
by the writer, the limbs on the south side are brought 
back west, carried around north and left streaming 
out eastward. This, 1 believe, is the reverse of the 
usual order north of the equator. 

Now, since a string of fence posts and a narrow strip 
of timber seem capable, within certain limits, of guid- 
ing and deflecting these terrible clouds, may it not be 
just possible that, on our prairies, wind-breaks might 
be so planted, of some tall trees on either side of the 
buildings, as to guide these great forces around the 
homes or at least break them up into less destructive 
portions? Or might not a series of tall posts be simi- 
larly placed, or other tall objects erected for the same 
purpose? These two storms have certainly shown 
strong attraction for tall objects. May it not possibly 
prove something more than a theory that tall towers, 
like wooden derricks, might be so arranged as to guide 
tornadoes around towns and cities or other densely set- 
tled districts ? 

I should be glad if you could spare the space to invite 
brief statements of facts concerning the deflections of 
other storms, whether any such phenomena as I have 
noted have been observed to prevail generally. In 
heavily timbered regions there is small hope of any- 
thing practical being done, but there is just a hint that 








sold through the drug houses for medicinal purposes. 

I have described what I believe is “the coming bee,” 
and it seems to me that there is nothing impossible or 
unreasonable in the ideas advanced. If a proper 
amount of enterprise is shown, I see no’reason why we 
should have to wait many years before the ideal is 
realized, because breeders are now beginning to under- 
stand the science of breeding and are giving up the 
old haphazard methods, and, therefore, progress is cer- 
tain to be much more rapid than it has been in the 
past.—American Apiculturist. 





Tux total colored population, as returned under the 
census of 1890, is 7,638,360. Of this number, 7,470,040 
are persons of African descent, 107,475 are Chinese, 
2,089 are Japanese, and 58,806 are civilized Indians. 





in level, open regions (and here the tornado is usually 
at its worst) we may yet contrive, when we know the 
laws of their progress better, to conduct these great 
forces as we do others. There is much to convince us 
that the great lambent cloud is highly electrified, and, 
like a silken wisp under the same conditions, it swings 


to objects near its path. 


The smell of ozone in the atmosphere after the pas- 


sage of this storm was very noticeable. 


JAMES NEWTON BASKETT. 
Mexico, Mo., July 5, 1892. 
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THE best form of bismuth to use in the treatment of 
infantile diarrh@as is the salicylate, it being the most 
actively antiseptic.—Medical World, 








go 


Scientific American. 








RECENTLY PATENTED INVENTIONS. 
EKagineering. 


Steam CONDENSER.—Charles Groh- 
man, Linoleumvilic, N. YY. The steam inlet of thie 
condenger js in a raised middle portion of the top of a 
main case, transversely of which, within the casing, 
are arranged several series of cold water pipes, the 
cold water being made to travel back and forth several 
timee through the pipes before it ls discharged, while 
the steam is condensed by contact with the surface of 
the pipes, aod is discharged in the form of water, 
through a central bottom outlet. The construction 
and arrangement of parts is such that the condenser is 
little likely to ruet, and can be readily cleaned, 


PowErR TRANSMITTER. — Daniel McCar- 
thy, Rarle, Col. Thie ie an improved device for trane- 
mitting the power of a piston rod toa belt, thas con- 
verting a reciprocating into a rotary motion. Upou the 
croes head on the outer end of the piston rod is ar- 
ranged « frame, with a cylinder on each side, in which 
slides a plunger, operated by steam, coming through 
steam passages in the piston rod, thus providing a 
steam-actaated gripping mechaniem, operated simalta- 
neousiy with each stroke of the piston, whereby the 
belt ie gripped at each forward and backward motion 
of the piston rod. 


Boi.eR.—James R. Lutgen, Winlock, 


Washington. In this boiler is a sectional circular base 
pipe, above which pipes are concentrically arranged 
and connected with each other, upright pipes being set 
ja the concentric pipes, and top concentric pipes being 
connected with the upright pipes, short vertica) pipes 
connecting the base pipe with the firet set of concen- 
tric pipes, the boiler also having various other novel 
features, designed to promote the quick and safe gene- | 
ration of steam without waste of fuel. 
{ 
Harpor.—Robert H. F. and Nicholas; 
Hi. Sewall, Bessemer, Ala. This invention provides for 
forming a harbor by bailding walis after a certain pian, 
according to the location of the bar or other features, 
these being main wall portions and channel wings, the 
main wall portions being provided with flames and 
with lnwardiy opening check valves, with various 
other nove) features, whereby the ebband flow of the 
tide, ae well as the force of the waves, are atilized to 


establish, deepen, and maintain the channel and depth 
of the barbor or anchorage. 


Rallway Appliances, 


Rar~noaD Ram Fastextne.—Henry 
A. Lyddon, Brainerd, Minn. This invention provides 
ameanse of fastening the raile to metal ties, the latter 
having near each end parallel lags, pressed up out of 


the metal, and shaped to fit one side of the rail 
flange. A clamping plate binds the opposite flange, 
thie plate having a spur entering a socket in the rail 


flange to prevent creeping, and being held in position 
by a locking key. The fastening is quickly made and 
very effective, and the rail may be shifted easily at any 
time on simply turning the key and removing the clamp- 
ing piate. 


Semarvore SIGNAL.—Perry G. Stu- 
art, Fitehburg, Mase. The semaphore arms are pivoted 
to a standard, at one side of which are vertically sliding 
rods, connected with the arme by links, the lower 
ends of the rods being pivoted to bell crank levers, to 
which is secured a cord or wire passing over a pulley, 
and directly connected with a «winging hand lever, 
which may be arranged in a signal house, at any die- 
tance from the semaphore. The constraction is de- 
#igred to be placed alongside of a railroad track, 
wherever a signal may be desired, the signal being 
positive in its operation, easily worked, of simple con- 
straction, and very cheaply made 


AxLe LuBRICATOR.—James 8, Patten, 
Baltimore, Md. This invention provides a separate 


bos for holding the lubricant, with a roller for convey- 
ing it to the car axle journal, the box being of reduced 
dimensions, to be held in the chamber of the box, which 
slides up and down in the hanger or pedestal as the 


The box 
has as semicircular flange, which conforms to the axle, 
provided with ribe and a serws of intervening grooves, 
which become gradeally shallower as they extend ont- 
wardly to vanishing pointe, whereby they serve to re- 
convey into the box that portion of the lubricant 
ecraped off the journal by the ribs. 


eprings of the car truck expand and contract. 


Mechanica). 


VARIABLE Saw Mitt FrED.—Calvin 
Herbavch. Pleasant Home, Ohio. The feed shaft is 
arranged parallel with the saw mandrel, and provided 
with a friction drum, there being friction diske driven 
by the mandre!, while a friction pulley, mounted on a 
movable shaft engages one of the’ friction disks and 
the friction drum, there being a lever mechaniem for 
moving the shaft and the friction pulley on it. This 
feed is simple, cheap. and effective, and may be quickly 
and easily changed to drive the saw carriage at any 
desired rate and in either direction. 


Woop Currixnae Too..—Robert Rob- 
erts, No. 734 Leonard’ Street, Brooklyn, N. Y. This is 
acimple and inexpensive tool for general use as a rout- 
‘ng iroplement for the gaining ont of channels, either 
straight or curved, dovetal'ed or otherwise, and as an 
intaglio carving tool, the tool betng especially designed 
for rapidly cutting ont the sigzag channels in stair 
stringers, without the ose of a bering tool or saw. 
There is a rest block on the apper edge of the shank, 
andabhabon ite downwardly curved end opposite the 
handle, the hab being axialiy perforated to receive 
the stom of the cutter dlade, which cate with ite side 
edges and free end. 


Hanerr.—James G. Duke, Memphis, 
Tean. Thie ie an improvement in hangers, especially 
adapted for supporting shafting, pipes, etc., providing 
a hanger of simple, Carabie, and inexpensive construc- 
tion, for ase in conpection with an overhead or verti- 
ea) sapport There i* also provided, in connection 


both vertically and laterally, and the box may be em- 
ployed no matter in what position the hanger may be 
placed, the box being also adapted for use without the 
hanger, when it may be secured to any support, 

DrRILuine Macuine.—Otto Sternoff- 
Beyer, Carlstadt, N.J. This invention relates to mul- 
tiple drilling machines for drilling a eeries of apertures 
in buttons and similar articles. A series of similarly 
revolving drills is arranged in a circle, but eccentric to 
the articles to be drilled, and a revoluble disk sup- 
ports the articles opposite the drills. 


PERFORATING MACHINE.—Charles O. 
Morgan, Morton, Minn. This is a light, durable, and 
imexpensive machine, which may be readily operated 
to perforate paper without tearing it, a cleaner being 
provided to prevent the paper, after being perforated, 
from rising upward with the panches. The machine is 
operated by a treadie, and is especially adapted for per- 
forating paper for blank books, order books, etc., 
where sections are designed to be readily detached. 


ANNEALING Box. — Augustus Beyer, 
New Philadelphia, Ohio. This box is open at the bot- 
tom, and has the usual carrier or bottom plate, in con- 
nection with an auxiliary bottom plate having a series 
of transverse ribs resting on the upper side of the bot- 
tom plate, and forming air passages between the two 
bottoms or plates. The ribs on the auxiliary plate 
strengthen the bottom plate, so that it remains level 
and is not liable tocrack, while they also form passages 
for the heat, saving time and ruel, and causing a more 
uniform beating, to prevent uneven coloring of the 








with the hanger a box, adjustable epon the hanger, 


sheets. 


Om Can.—Hans H. Thiellesen, Cus- 
| ter City, South Dakota, This can hae an air chamber 
in its upper part, into which opens a hollow handle 

pening, an air compr r being connected with the 
hanale, and a channel leading from the air chamber to 
the lower portion of thecan. The construction is such 
that air pressure may be readily applied to the oil to 
foree the latter from the discharge nozzle with consid- 
erable velocity, thus facilitating the ready application 
of oil to any part of machinery to be oiled. 








Mining. 
ORE CONCENTRATOR. — Gottlieb D. 


shaped limb projecting into a chamber at the lower end 
of a pamp barrel, a screw plug screwing into the limb. 


Can OpENER.—Smith Ehenger, Park 
City, Utah Ter. This is a combination tool, having a 
separable handle with an enlarged outer end formed 
into a ecraper and adapted to exert a spring action on 
the handle members, one of the members being pro- 
vided at one end with cutting blades, and a corkscrew 
being pivoted to one member of the handle. The de- 
vice forms a simple and convenient tool, which may 
also be used for removing the wires from bottle necks 
and stoppers, 

BorrtLe Finuine APPARATUS. — Mi- 
chae! J. McHugh, Jersey City, N. J. This is a device 
which can be quickly applied to any bottle-filling ma- 
chine, and automatically carries the cork-retaining bail 
from an unlocked to a locked position over the cork at 
the proper time. A croes head, carrying the cork tube, 
has a vertical bolt aperture, through which extends a 
bolt on the cross bar of the bail seater, levers depending 
from the ends of the bar having feet at their lower ends, 
while a spring throws the ends toward each other. 


LANTERN.—Daniel W. Cronin, Little 
Rock, Ark. This is an improved hand lantern, with a 
giass globe to protect the flame, and is provided with a 
central dranght and return fines, to increase the effi- 
ciency of the lamp by enlarging ite illuminating power 
and by rendering the combustion of the illuminant 
more perfect. The invention covers a novel construc- 
tion and combination of parts. 


Frre Escape.—Carl F. Ekman, Mar- 
shalltown, fowa. A ladder that can jbe quickly and 
easily extended at any angle is provided by this inven- 
tion, and a hose may be connected to the ladder to 
make a water tower of it, while hoisting devices may 
also be attached to it, whereby a number of people may 
be rescued at one time, The ladder is made with lazy 
tongs of novel construction, its links being continued 
beyond the outer joints, and the whole device is sup- 
ported upon a wagon body or truck, upon which the 
ladder frame turns horizontally, means being- provided 
for the balancing of the ladder track. 

Norse.—Copies of any of the above patents will be 
furnished by Munn & Co., for 2% cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 





Husemann, St. Louis, Mo, Pivotally pended from 
a frame is an upper box, to which is hinged a lower 
box, the boxes being reciprocated horizontally bya 
pitman, and being inclined in opposite directions. The 
boxes have solid bottoms, upon which are tubes or 
conduits perforated on their upper sides, and upon 
which are perforated sloping riffle plates, hoods, or 
covers, protecting the conduit openings, while a dis- 
charge pipe leade from the upper to the lower box, 
and from the latter to any suitable receptacle. The 
machine subjects the slime to the combined operations 
of washing, rifling, and concentrating, with very little 
mechanism. 





Miscellaneous, 


ELEVATOR.—Collins M. Stearns, Mil- 
wankee, Wie. A shaft at each side of this elevator is 
fluted lengthwise to form long pinions, revolving in 
suitable bearinge, these pinions engaging gear wheels 
op habe which travel on screw rods, the hubs being at- 
tached to bottom and cross bars of the cage. The long 
pinions are rotated simultaneously, the cage traveiing 
up and down according to the direction in which the 
pinions are revolved. 


ALARM Lock.—Frank Mahannah, 
Omaha, Neb. This is a simple and dnrabie lock, more 
especially designed for use on cash drawers, and is 
arranged to actomatically sound an falarm, either tem- 
porarily or continuously, whenever a wrong key is 
pressed in the lock. A series of vertical locking bolis 
is mounted on a stationary frame, and there are con- 
nections between the bolts not in the combination and 
the alarm, asliding block on each bolt having reversely 
extending inclines, one to lower the bolt when it is ac- 
tive and the other to raise it when inactive or out of 
the combination. 


Time ALARM BED.—George Q. Sea- 
man, Brooklyn, N.Y. This bed has a bottom hinged 
near ite center, so thatit may swing downward, this 
movable portion being supported on loo-e supplemen- 
tary legs, and connection being made with a tripping 
diek, to be operated in connection with a time mechan- 
jem. At the time at which the alarm is eet, the trip- 
ping mechanism operates to run the supplementary 
legs inward, so that the occupant is spilled upon the 
floor; or, in a duule bed, one occupant may be thrown 
out, if desired, withoot disturbing the other. 


Fotpine UMBRELLA.—George H. Sey- 
mour, Stanton, Texas. A runner is held to slide on a 
folding stick, to the upper portion of which are pivoted 
riba, each comprising a tabular outer section with longi- 
tudina! slot and solid inner section having a lng sliding 


"\n the slot, while braces are pivoted to the runner and 


to the lower or onter rib sections, the invention also 
including various other novel features. This umbrella 
may readily be made of a size to be conveniently%in- 
serted in a valise or satchel, and is designed to be 
rigidly held in open or closed position. 


Wire StTRETCHER.—William D. Ful- 
bright, Nichole, Mo. This is a device of simple and 
durable construction, designed more especially for use 
in bailding wire fences. It bas two pivotally supported 
independent arms, having each a complementary lever, 
to grip the wire and exert tension on it, there being 
a locking device for the levers, and one arm with ite 
lever serving, when locked, to maintain the wire 
under tension until) gripped by the other ‘arm and 
lever. 


Pump VALVE AND Casz.—John Neu- 
mann, Brooklyn, N. Y. In casee where fit is desirable 
to locate the barrel of a pump in an ice receptacle, to 
cool the liquid drawn, this improvement provides 
means for the quick detachment of the valve case 
from the pomp barrel, and its ready replacement in a 
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5. Engraving showing the North M. E. Church, at 
Chester Hill, N. ¥. Cost $5,250 complete, Mr. 
Charies E, Miller, architect, New York. 

6. A carriage house and stable erected at Portland, 
Me. Cost $700 complete. 

7. Asummer cottage at Great Diamond Island, near 
Portland, Me. Cost $3,200 complete. Messrs. 
J. R. & W. P. Richards, architects, Boston, 
Mass. 

8, A residence at Rotherford, N. J., recently erected 
atacost of $4,500. Perspective and floor plans. 

9. A cottage at Oakwood, Staten Island. Estimated 
cost, $3,300. Plans and perspective elevation. 

10. A row of model dwelling houses on West Seventy- 
fifth Street, New York City. Mr. James T. Hall, 
architect, New York. 
Il. A dwelling recently erected at Rutherford, N. J., 
at a cost of $5,400 complete. Floor plans and 
perepective. 
12. Design for the proposed tomb of Wellington, St. 
Paul's Cathedral, London. 
13. View of the interior of the House of Commons, 
London. 
14. Roman Temples in Africa—restored by Alex. Gra- 
ham, F.S.A. 
15. Miscellaneous contents: Scarlet runner beans, il- 
lustrated.—Evolution—Fruit cuitare at Barham 
Court, illustrated.—Wood and iron stairway at 
the Nationa; Library, Paris, illustrated.—An or- 
pnamental wood-working machine, illastrated.—A 
new heater manafacturing plant.—Various doc- 
trines of water rights.—Improved bath heater, il- 
lustrated.—Wel)-made chairs and rockers, illus- 
trated.— An improved heater, illustrated.—Kaleo- 
mining.—An improved variety wood-worker, 
illustrated.—An improved mortiser and borer, 
illustrated. 


The Scientific American Architects and Builders 
Edition is iseened monthly. $2.50 a year. Single copies, 
% cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid Magazine oF ARcuiITEC- 
Turs, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Constroction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Lanexet CrrcULa TION 
of any Architectara! publication in the world. Sold by 
al! newadealers. 


MUNN & CO., Pustisiens, 





secure manner. The valve casing has a flanged trough- 
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The charge for Insertion wnder this head is One Dollar a tin. 
for each insertion ; about eight words to a line. Adver. 
tisements must be wed at publication office as early 1, 
Thursday morning to appear in the following week's iss... 
Grindstone Frames—With cabinet base and al) ~~ 

provements. Send for circulars and prices. W. p. 

Davis. Rochester, N. Y. 

Acme engine, 1 to5H.P. See adv. next issue. 
“U. 8.” metal polish. Indianapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
6Spindie Turret Drill Presses. A.D. Quint, Hartford, 
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Steam Hammers, Improved Hydraulic Jacks, and Tub. 
Expanders. R. Dudgeon, & Columbia St.. New York. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


Centrifugal Pumps for paper and pulp mills. Irrigatiny 
and sand pumping plants. Irvin Van Wie, Syracuse, N. \ 


Wanted—Pattern makers accustomed to machine 
work at an iron works in Camden, N. J. Address Cam- 
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tricity is “ Experimental Science,” by Geo. M. Hopkins. 
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For the original Bogardus Universal Eccentric Mi|), 
Foot and Power Presses, Drills, Shears, ete., address 
4.8. & G. F. Simpson, %to% Rodney St., Brooklyn, N. y 


Canning machinery outfits complete, oi) burners f., 
soldering, air pumps, can wipers, can testers, labeliny 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N. ¥. 

Competent persons who demre agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, %) 
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(4472) B. G.—For the information you 
desire concerning musical imtervals we refer you to 
“The Theory of Sound in Relation to Music,” by 
Professor Blaserna, price by mail $1.50. 


(4473) F. P. D. asks how to remove 
printer’s ink fromcardboard. A. Apply sulphuric ether 
with cotton wool, rubbing gently. Continne the ap- 
plication of fresh ether until the stain disappears. Sn!- 
pharic ether is very inflammable; so do not try to re- 
move the stain at night. 


(4474) R. N. C.—Antichlor is composed 
of sodium sulphite. So called because it is used in 
paper making to remove the last traces of chlorine from 
the paper pulp. 

(4475) H. H. J.—The St. Chamond 
Works in France is said to have the largest tempering 
bath io the world, being 72 feet deep and containing 
44,000 gallons of oil, which is kept in motion by rotary 
pompe. 

(4476) M. G. 8.—Catgut is the name ap- 
plied to strings, made chiefly from the intestines of 
sheep, used for harp, violin, guitar, and bow strings, 
hatter’s strings, etc. 


(4477) J. L. T. says: In your nly to 
C. E. B., query No. 4419, date of Jane 25, you give the 
horse power of 7 inch artesian well with one inch noz- 
zie and a 3 foot Pelton wheel as 17, to ran a 150 bbi. 
mill. Below I give you the measurement of two wells; 
will you kindly give the horse power with different 
nozzles using a 6 foot Pelton wheel? No. 1. 8 inch well, 
closed pressare 60 pounds, full flow 440 cubic feet per 
minute; 6 inch opening, 13 pounds preseure, flow 390 
cubic feet per minute; 4 inch opening, 30 pounds pres- 
sure, flow 272 cubic feet per minute; 2 inch opening, 
50 ponnds pressure, flow 92 cubic feet per minute. With 
70 pounds pressure and the same flow,what would be the 
increased power? Well No. 2. 8 inch well, 67 pounds 
closed pressure, full flow 162 eubic feet per minate; 
4% inch opening, 30 pounds prressure ; 2 inch opening, 
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on pressure 5 Lig inch opening, 65 pounds pres- 


wore, The above I believe are Swe: eateemes ae to flow, 
and both wells are for power purposes, In well No. 1 
the pressar yas increased to 70 pounds since the above 
mesoaret . was taken, while the flow of water has de- 
creased. A. The power obtainable from well No, 1, is 
for the 6 peh opening 18 horse power, for the 4 inch 


opening horse power, and for the 2 inch opening 16 
horse power. Notice that the 4 inch opening gives the 
largest available power and is equal to a constant head 
of feet. 1c should ran @ 6 foot Pelton wheel 96 revo- 
jutions per minute, The power ie directly as the pres- 
70 pounds, as stated is 16 per] cent more 


, apd at 
— the power above stated for each pressure and 
yolume of flow. The well No, 2 is evidently constricted 
ip the inlet, as the full pressure is greater than well No. 
1, but the open flow is only about 87 per cent as much, 
As you give no volume of flow under the different 
pressures, we have to assume a condition of flow, 


which makes the 2 inch opening the largest available 
power. For the 444 inch opening, 12 horse power; for 
the 2 inch opening, 24 horse power; and for the 134 inch 
opening, 16 horse power. Your statement that wel] No, 
1 has increased its pressure and decreased its open flow 
since the measurement indicates an obstruction to the 
inflow at the bottom. 


(4478) W. J. A. writes: I want to con- 
struct a resisiauce box for the 8 light dynamo and 
would like to get some inatractions, I want it placed 
on top of the field maguets and be as emall as possible. 
What is the least size wire that I can use? A. You 
can use for your rheostat No, 24 iron wire. It is imma- 
terial about its maximum resistance, You can put in 
say from 50 to 75 feet of wire m small coils, and ar- 
range the switch soas to cut the coils out gradually. 
2 If I place the resistance between the fields, must I use 
§0 ohms for every lamp not in use? A. The resistance 
substituted for the lamp must be the same as that of 
the lamp when it is introduced into the lamp circuit; 
but less is required when the machine is shunt-wound 
and the resistance is placed in the field magnet circuit. 
3. Would placing the dynamo on a cast iron base affect 
the machine in any wayf? If it does, how can it be re- 
medied? A, The dynamo should not be placed ona 
cast iron base, better use a base of wood, 4. In my ma- 
chine, [have one wire from the armature connected 
with the end of the wire from the field magnet and 
passing to the lamps, the same way for the other wire 
from the armature. Is the machine properly connected? 
A. Your connections are correct for a shunt machine. 


(4479) E. R. asks: 1. Would the work- 
ing of a Samson battery be affected if the zinc bea 
solid cylinder instead of having a slit down one side? 
A. The slot allows the fluid to circulate in the battery. 
2 Could electricity be generated as follows: Place the 
bottom of atin can infront of a bar magnet, which is 
within a belix, and after being properly adjusted, allow 
sound waves to beat upon the diaphragm or bottom 
of the can (most of the tin cans being nothing but 
sheet iron coated over with tin). A. Yes. 3. What 
sized wire gives the best results in the telephone? A. 
The finest wire, No, 36, is commonly used. 4, Could the 
diaphragm of a telephone be manipulated by mechani- 
cal means in sach a manner that it would giye forth 
sound at the otherend of the line? Or, in other words, 
couldadumb man manipulate the diaphragm in the 
manner described so as to talk to ,his friends by sound? 
A We think a code might be adapted to the use men- 
toned, 5. If the electricity is made by the vibration 
of the diaphragm ja front of a magnet, why are bat- 
teries used on telephone lines? A. Batteries are used 
in connection with a transmitter, as it is found that a 
better result can be secured by means of a transmitter 
and an indaction coil for sending speech than can be 
secured by the simple Bell telephone. 


(4480) A. W. 8. says: Will you please 
inform me through your Notes and Queries column as 
to whether the dates of the summer and winter solstices 
are fixed or movable? Also, if fixed,whether the longest 
day is the 20th, 2lst, or 284 of June? And if movubie, 
by what rule can the longest day in any given year 
(¢. g. 1853, 1877, or 1892) be determined? A. The solstice 
isnot fixed, owing to the fractional day required to 
complete the year, so that every four years the solstices 
recur with a slight variation due to the centennial leap 
year and the precession of the equinoxes, This year 
the 2h of June was the longest day. The summer 
solstice is exactly 91°8125 days from the hoar of the ver- 
bal equinox, which can be obtained from the Nautical 
Almanac. Its computation may be derived by adding 
the tropical years to a fixed epoch. See Nautical 
Almanac, published in Washington. 


(4481) J. B. writes: Please explain the 
action of a current of electricity passing along a wire a 
Considerable distance (say 100 feet or so) then turning 
short about and returning to place of beginning, the 
Outgoing portion of the loop and the retarning portion 
being insulated and lying close together the entire route, 
and the two single ends attached in circuit, so as to 
Cause the current to pass around the loop. A. In the 
#s« mentioned there would be no action, asthe wires 


would mutually react upon each other, and the ' 
would be nothing 


(4482) J. C. H. asks: 1. How many stor- 
age cells can the eight-light dynamo charge at one time? 
A. 3). 2. How often should the solution of a storage 
Cell be renewed? A, It does not require renewal. 3. 
Does the Damell cell give @ greater current than the 
Eravi(y? Has it more resistance than the gravity? A. 
The Daniell and gravity celle are sbout alike. It de- 
bends on the constraction of the battery. 4. In apply- 
ing one pole of a battery to the binding post and the 
ae nen field magnet of a motor, it gives a 
ductor? 4. re wer , 
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NEW BOOKS AND PUBLICATIONS. 


living is the title of a new illustrated 
Har, "'Y Magazine of about the size of Scribner's and 
en * mouthlies, published by the D. H. Rank Pub- 


devor, ‘ompany, Ind, It is not solely 


Scientific 


American, 





might imply, but it contains iilustrationa of engineer- 
ing works of magnitude now under construction in the 
West and weil written articles on scientific and general 
mechanical! subjects. 





TO INVENTORS, 
An experience of forty years, and the preparation of 


tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & ©O., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


Wor which Letters Patent of the 
United States were Granted 


July 26, 1892. 


AND EACH BEARING THAT DATE. 





(See note at end of list about copies of these patents. | 






































to milling or the state of the crops, and sta- 
tistics of the Products of the different cereals as its title 
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la dnaealieben then teacestiahavehevseunhhe= stveesth . 79617 
Sewing machine, G. H. Dimond........ . ATO 78B, 470,740 
oon machine for finishing buttonhole ean am 
Sewing machine, needle threader, B. C. Jenkins, 
ine quilting f M a'Bleene py 
Sowing mach uw rame, Moore m.. 
Shade iixture, window, J. oC, BPOrmins, .......0000006 479,706 
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etal shears. 
flask for anhydrous ammonia, T. J. 
Seo Railway ~_— 
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Spade, P. Poulson 
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G . Steam boiler, A. Stirling 
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Grain caver for binders, etc., G. Schubert..... 479,467 | Tank, H. L. Lipman. ...................ceecceees woes 4D) 
G W. W. Sweetiand -. 478,733 | Telephone, acoustic, A. L. Simpson......... 479,726 
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Hot air register, R. 8. T. 4 | Transom lifter, J, M. Maddox...... wes pevaee, 419,068 
Elevator indicator. | ‘Trav CMTE icesesscbcausesshes- 479,713, 470,914 
Inkstand, H. H. Schive q rar M. Ii ndudidingnes teneemediabed 479.664 
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journal and hinge, combined i R. O, Bingham 479,731 Tr 
Cey controller signal transmitter, M. Martin. 479,715 | " 
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HH. M 





combined promissory, C. 


Car- 










burner, J. A. 
burner, W. H. Wilder et al.......... 


frame, A. G. McKenzie... 
Eames 






SEE diy PENNE 6600000000peserse seacecceescaehe 479,576 
Level for measurt tapes, spirit, E. McCullough. 479,521 
Leveling f———— \ 8. Lockwood.............. 479,518 
Lifter. See Transom lifter. 

ing jack, W. A. Wolfinger..............++«s+s9s+ 479,692 













479,509 
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479,659 





| Valve, automatic relief, F. Schreidt.. 
| Valve Govies. radiator, J. Collis 


} ve, flu . G, Manni noneithinn aie 479,499 
Valve for sterm or high pressure flulds, Adains & pr 
Valve, pressure regulating, Rempen & Andre..... 479,462 
Valve, steam engine, Cook & Hinchman........... 479,401 
Vogetable cleaning and peeling machine, F. 

GOED 0 oo cncasccgroncepognsenecce os veccoocscococsces 479,562 
Vehicle wheel, T. F. & J. E. Foley................ £79,495 
Vehicle wheel, E.G. Latta........... 6.66. .cccenuee 479,566 
Velucipede saddle, B. F. Peet... ooo... ccc. 479,656 
Vending machine, G A. Weller................. . £79,888 
Veneer cutting machines, adjustable pressure bar 

forjM. D. Williamson............. OT 
Vessel, anti-rust, G. W. Lisk......... 5.666666. ceeeee 417 
Voting booth, F. K. Plumbly............. 479,458 
Wi . Betten 479,621 


ag ister, W. dort AGE 
Wagon frame, metallic, W. P. Bettendorf, 
479,618 to 479,620 














Wall paper, machine for pasting, cutting, and 
inming. Pe MS 36000600 cbs cstons seccesiee GRD 
Wallet, G. K. M bapbegbecevens coeevesses C7R006 
Washer. See Dish washer. 
Washing machine, Z. T. Chambers.................. 479,488 
Weaving machine, slat and wire fabric, M. 8. 
Mc ccapocccepesccsccccocesconcessesee oncceded 479,487 
Weed cutter, G. 8. Amdrus.......... 66... ccccceeveee 479,612 
Weigher, rotating grain, W. Swartout.. 479,587 
wera apparatus, for liquids, automatic, y 
EE Sharuaseccqreces es beqnstuem sewangne Caen 
eel. See Fifth wheel. Paddie wheel. Ve- 
hicle w . 
Wheel, Rundguist-Wanner.............-..... 479,722 
479,708 
479,519 
479,752 
479,304 
£79,008 
479,585 
DESIGNS. 
| Bottle, F. H. Thuemler. ... a oe 
| Decorative fabric, 5. M. Schwab, Jr.......... 21734, 2.785 
| Lan Mis WE e WEibe Secdeveseccccses osacee EE 
| Picture frame, A. Selter..............6-ccecscesevees 21,738 
Spoon, H. L. Wright..................+. 21,737 
TRADE MARKS. 
Beer, Frank Febr Brewing Company................ 21,526 
Beer, C. A. Lammers 21,527 


Bindings, dress, Beeman & McCarthy Company... 21,521 








Boxes, bottles, tubes, atomizers, an r dis 
tributers used for dispensing powders, liquids, 
and semi-liquids, McKesson & Robbins..... ‘a 
f colored, Sharpless Bros.............. 2), ii 
artificial, Baldwin Fertilizer Company. 21,520 
Foods, it extracts, and medicated wines, pre- 
43) ere 21.517 
Hardware, Cash Buyers’ Union.................-.... 513 
ST ivelgvensadeedérncats>innte> $4,523 
i ss Siu ndhlecdes sneha. SE 
or lotions for externa! and internal use 
or man and animals, Powell & Giibert.......... 21,512 
icated plasters, Dr. David Kennedy Corpora- a 
icinal compound the basis of whieh is tis 
lorides of gold and sodiam, McCrory & Tay- 
Medicine for certain named diseases, A. L. Wor- o1.s19 
Medicine for internal use for dyspepsia, nausea, 
and all Cuengense® the enteric and urtn- 
ary r : ~ = ag Pharmacai Company... 43 
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HOW TO MAKE DYNAMO-ELECTRIC 
Machines.—By Geo. M. Hopkins. as ith drawings toscale 
and ful! directions for constructing dynamos of different 
sizes. The small machine is intended tor experimental 

| purposes. Wil! heat from 4 to 6 inches of piatinum wire, 
produce the electric light, desompore water rapidly, 
magnetioe steel, ring a large gone: ive powerful shocks, 

operate induction coils, and will, for temporary use, re- 
place 8 or 10 Bunsen cells. ( ‘ontained in SUPPLEMENTS 
161 and 598. Price W cents each. The larger ma- 
chine processes eight M-candle lighta or one powerful 
are light. Can be arranged as a series, shunt, or com- 
pound wound machine, Can be run for a short time by 
two or four men. Requires one horse power for con- 
tinved running. Best engravings of dynamo ever pro- 
duced. Detaiis of evéry part shown. Winding of armi- 
ture and field magnet plainly illustrated. Any intel- INVENT R l DEAS 2 into “practical 
liwent person with the aid of these drawings and instruc- TOI Fi AMOUR. shape by 
tions may make useful, durabie, and effective machines. of. Rs, 

Contained in SUPPLEMENT 600, Price 10 cents. Cor. gout AND New YorK City. 
MUNN & CO., PUBLISHERS. Ml asa sat New York. Rit, "Thon ana oT Model Makers. 
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A NEW EDITION OF | 


The eietads Aaericas Reference Doak 


This attractive little book, of 10 pages, entities! 
great variety of information useful for reference in the 
house and workshop It contains the last Census of the 
U. 8. by states and counties, and has the area of square 
miles in each «tate and territory, with tables of the oo- 
caupetions and the number engaged to each kind of busi- 
nees; lete of cities having 10) inhabitants; all the 
statistics being complied from the 0 census; the 
United States patent laws, with directions bow to obtain | 
patents secare caveats, trade marks, design patents 
and copyrights | 

The book contains tables for calculating the horse 
power of steam engines, and other information useful 
and varied The matter crowded between the covers 
of this little 1 page volume cannot be obtained from 
any other source. Price 35 Cents. May be had of 
bewsmen or by mail 
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fitustrated with M4 figures. a in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 797. Price W cents. 
To be had at this uffice and from all newsdealers. 
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, 148. Water St., ROCHESTER, N. Y. 
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SMALL ELECTRIC MOTOR FOR AM- 
ateurs.—By ©. D. Parkhurst. Description tn detail ofa 
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With 15 figures drawn toa scale. Contain in SCIEN 
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an art tool, and sa e and labor and 
increases the excellence of the work. 
Write for illust It will in- 
terest you. 


AIR BRUSH MFC. CO. 


Rockford, Hl., U. 8. A. 
@ Nassau Street. 


Perfect protection 
perfect ventilation. Inha- 
lation of dust causes et 
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“THE SINTZ” 
GAS AND GASOLINE ENGINES 


Stationary and Marine. 
Makes is own supply of gas from 
gasoline, and at less expense than 





ALLEABL: 





rH6 MA ut . 
‘ Y any other engine. No boiler. ce 
freman required. Runs with cither 
afactured or om Spe- 
cially adapted for small Boats and 
launches and © light work. Cir- 
culars free. (2 this paper, 


CLARK SINTZ, MFR., 
Springfield, Ohie. . 


; ery variet service, 
circulars. 
oees| Jsefal Books! 


—_—ae “Bcchanlen Bu 
SPECIAL NOTICE! Fein an ocenee eee 


Two handsome photo-engraved display sheets an an recalls of ay 











entitied, at very small cost. A ——Seaee 
“ Recent lmprovements in Air Com ad useful books on more than ara 
“ Recent Improvements in Rock Drilia.” a E> — 7 


mailed free to any one who will cut out this 
advertisement and mail it to us with his name 
and address. 
INGERSOLL-SERGEANT DRIL1. Co. 
No. 0 Park Place, New York, U.8. A. 


different subjeeta, has recent! 

free o— at the — 
names of a a 

copy nare oy to ask for re) it will be ‘saited'ts 

them. Address, 


MUNN. & ©U., 361 Broadway, New York. 


“NICKEL 


¢ ELECTRO- PLATING 
: Ayers wd ater 


4 Hanson & Van Winkle Oo 
5 - pn LE 
; % 8. CANAL uses, 


ELECTRICITY : 


our special Price 
BEL Ls, BA SHATrEIIES. PUSHES, 
RE, MOTORS, 

And ’ full line of 


ELECTRICAL SUPPLIES, E 
STANLEY & PATTERSON, 

Electrical Heuse Parniahings, 
@ & & Frankfort &t.. N. ¥. City 

















Our 








The Shimer Cutter Heads 


To work ba ar tag “Voortng Ceil- 
Mould 1 id Doors, nd 
Blinds. Cope Heads to 
fam’! J. Shimer 4 Sons, 
Centre 8t., Milton, Pa. 









HAVE YOU READ 
x rimental 
=) Kxpe 
cience? 


This new book, by Geo. M. Hopkins, is just what 

yu need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times ¢an afford to be without the kind of scien- 
tific information contained in this book. It is not 
only instructive, but entertaining. 





Over 700 : 680 fi ; tially apd 
pS aS SCL 


G27" Send for Wustrated circular. 


MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK- 
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ss ow 
4 New and Important Book on the 


Manufacture of Ink, the only 
one in the English Language. 
JUST READY. 


The Manufacture of Ink. 


sing the Rew Mager. ion 
of WN ‘2 nd Powders, Inks, Inks, 
Ink Beenie I inks s and ce eat or 
eile pencils, Marking ; tangles, Sympe- 
thetic inal 3d trom the of SIGMUND NER, 
Kconist and Manufacturer, Wi ith additions by WILLIAM 
‘ BRANNT, editor of the Techno pt 
on.” Jilustrated. Im one volume, 12mo, 
m0. 
= moil, free of postage, at the publication price, to 
any 4 — in ry une 
troduction, IL. Te Various Kinds 
fim, Hl lL. Ww =a IV. The mania. used 
inthe P’ reparation of I jake. containing Tannin. em- 
ica) Constitution of Inks containing sa Y reo- 
tions for the Preparation of Inks one ning annin. 
Vil. loge’ d oat Inks. Feeste < 
Inks. LX. Alizarin nks. Inks from Mat 
~ewood Inks. XL. Copying Ink. XIll. The 
ter Jeraph and | At inks. “hy Safety Inks. 
t ts an ers. 
{\cats for Ink. XV HL. Change 4m the Color of Ink in 
old Document#) - somes Makin Fs F Wri 
Yolored Inks 
Lepioles a T Inks (India or Chinese mk). Me I. Litho- 
graphic Inks and Crayons, XXIL. Sg Ink, XXIII. 
Ink Pencils or Aniline Pencils. XXIV. fiarki ing Inks. 
XXV. Ink Specialties. xXXVL Sympathetic Inks. 3 XVIiL. 
Stamp and Stenci! Inks. xx Laun- 
ary Blue. Index. 


A circular showing the full table of contents of the 
book sent free to any one who wiil apply. 

Our New Revised Descriptive Catalogue of Practical 
md Scientific Books, 88 p page, 8ro, and our other Catalogues, 
the whole covering every ranch of Science applied to the 
Arts, sent free ona free of postage to any one in any part of 
the world who will furnish his address. 

HENRY CAREY BAIRD & CO. 


[ypUSTRIAL PUBL ISHERS, BOOKSELLERS & IMPORTERS 
S10 w alnut Mey Philadelphia, Pa., U. ss A. 


LARKIN’S BRASS AND IRON 
FOUNDER. 


Anew and THE F revised edition.—Just Ready. 


HE PRACTICAL . 


Bhan 0 ROM FOUNDER'S GUIDE 


A Treatise on Brass Founding, Moulding, the Metals 
and their Alloys, ete. By JAMES LARKIN, late Con- 
ductor of tbe Brass Foundry Department in the Penn 
Works, Philadelphia. A new revised and y 


above 


enlarged edition. In one volume, 12mo, 400 pages. 
Price $2.50 by mail, free woe on to any address in the world 

CONTENTS.— Among the most important and cntiosty 
new sections of this ‘odition not t a vareenie and lar 
book are the following: loys 
in Neling and te Cast "Malleable Iron Castings 
Wrought lron or Mitis Cast » Castings: Manufacture of Steel 
Castings ; Costing 6 Brass; Casting of puenees = ee 
feandion Chill Casting ; Casting without Core; Casti 
on to other Metals; Casting lroa and 4 Metals als upon 
Lace, Embroideries, Fern ves and oth 
Materials; Some Modern Bronzes. 

(” Descriptive circular, giving full table of contents of 
the above book, sent free to any one who will send his 
ahi reas. 

{F” Our new revised Descriptive Catalogue of Practical 
and Scientific Books, 88 , 8v0, and our Catalogue of 
Books on Steam and the fleam Engine oe oe tea Ma- 
chinery, and Dynamical Engineering, ia t of Books on 
Electro- Metallurgy, Moulding, Founding, Pattern Making, 
Metal Working, etc., and other Catale , the whole cover- 
ing every branch of Science applied to the Arts, sent free 
and free of ey to any one in any part of the world 
who will furnish address, 

HENRY CAREY BAIRD & CO., 
IxpusTRIAL PUBLISHERS, BooksELLeRs & Importers 
S10 Walnut St., Philadelphia, Pa., U.S. A. 








THE BEST LOOSE PULLEY OILER 
IN THE WOR 


VANDUZEN PAT. L, 


Keeps Pulley olled 3 to 
Gilling. Cost 25, 


VANDUZEN & TIFT CO.Ciacinnati,O. U.S.A, 


DEAF NSS. &.HeA0 mpists ee 


caly by ¥.Hincos, 858 Dreay, Me NE. Ww Wite for book of » 





CATALOGUE —r TO ANY ADDRESS. 





low railroad and lake freights 
railways. 
facturing district. 


| Why Not Move 


Nearer your best and biggest market—nearer your raw materials? 
Chicago is the greatest distributing point in America because of 


everywhere; unrivalled location; belt- 


Chicago Heights is the center of Chicago’s manu- 
Can’t you come 


To Chicago? 


ments to locate there. 
money—and mean business, 


we have a ‘‘way out.” 


‘«Chicago’s Beaten Path’’ 


manufacturer should have it. 


822-823 Chamber of 


WAICUNTER 








na L. MANASSE 





STEEL TYPE E FOR R TYPEWRITERS 





eget mk Pere en W ork, 
nery, Nove’ .. Man- 
ieabeend by 8 oo 


contract. 
New York Stencil Wks. 100 ‘Nassau St, N N. ‘Y 


VANDUZEN Sey er PUMP 


Pumps iy Kinds of Liquid. 


Order, oor Gueew 














RAILWAY & aie ‘aaiaaa calles 


Rue’s Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN s. URQUHART. 46 Cortlandt St., N.Y, 





by the new, changed conditions of doing your business, write us; 


We'll show you Chicago Heights, and offer you strong induce- 
We have the property, the men and the 


If you’re a manufacturer, affected 


; 


is an illustrated and carefully-prepared booklet. Every 
Send us your name and address. 


Here’s ours: 


THE CHICAGO HEIGHTS LAND ASSOCIATION, 


(Get OUR RATING) 


Com merce, Chicago. 


GATES ROCK & ORE BREAKER. 


Capacity up to 200 tons per hour, 











| metal, and broken = = t 
| all other Breake s 


oo orH ner Grade Mi Mining | 


‘or Catalogues. 
“OATES IRON WORKS, 
| 50 C So, Clinten St., Chicage 
& 136 C, Laverty Sore Street, New York, 
237 C, Frankl Mass 
| 


MOSS TYPE ~~ 
PHOTO "ENGRAVING 








of all our work, is now ready. 
mates, 





RESEARCHES AS. TO THE PROPER 


ties of Alloys.—By Prof. W. C. Roberts-Austen, FR. 


An investigation of 2 effects of small admixtures of 
i hani and physical pro- 





| certain ¥¢ 
| perties of metals. 
SCIENTIFIC AMBRICAN SUPP!.EMENT, 
10 cents. To 
dealers. 





mn 
With 15 illust yastone. 
No. 856, 











ing minery. ve 
and Malt inea, Distilierion,F 


Tile Wars Fi 
Coffee Mac! eo + 5 sae Fy 


Filer 
2 Standard Sises 


THE HARRINGTON 
And 24 Peari Street, New York. 


STEEL, IRON, COPPER, ZINC, SRass, TIN, 


And all ether J fiecale Rorferated as Required for Grain 


,one Pul r, ; " 
re 
Gas ant Water’ Water Works, Oil, Gaa, 
Perforated Tin and Brass always in 


& KING PERFORATING CO., Chicago, 


Rice, Flour an nae fine ant Sug 
and 


———— 





UL 


Has produced more ballast, road 102, bess then publicly 


~~ ZINC ETCHING 
Our new General Circular “8. A.,” showing specimens 
Send stamp an particu- 


Contained in 
ce 
had at this office and from ail news- 


‘and Val ies ‘and 
apor Stoves, 
Stock, 






































TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN as an adver- 
Using medium cannot be overestimated. Its circulation 
‘s many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading | 
rooms of the world, A businoss man wants something — 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
rertises in the SCIENTIFIC AMERICAN, And do not let 
the advertising agent influence you to substitute some 
other paper for the SCIENTIFIC AMERICAN, when se- 
me ‘ng a list of publications in which you decide it is for 
— interest to advertise. This is frequently done for 

the reason that the agent gets a larger commission from 
= papers having a small circulation than is allowed on 

CLENTIFIC AMERICAN. 


Pn rates see top of first column of this page or ad- 
ress MUNN & CQ,, Publishers, 


361 Brosndway, New York. 











OIL WELL SUPPLY CO. 


91 & 92 WATER STREET, 
Pittsburg, Pa., : 
Manufacturers of everything needed for /F 
ARTESIAN WELLS 
for either 


te Gon on Re 
nes, 
Dril etc. 
Tomes 










FRUITFUL 


cent. Investment, 
fruit lands of Colorado. 
» National Bank. For full 


A new form of fs 

based on ir 
Guaranteed 
particulars a 











PHOTOGRAPHIO OE 
rede PHIC CHEMISTRY. — A 





of lectures delivered 
by Prof R ’ rta, 
me inetr ees +, showing how the 0 nabject of oa irene 
TrvKe * Chemical point of view. 
N27. case jm Boe. and 
Tum all newsdealers, each. be had at and 


~~ 








MODEL 


LIGHT MACHINERY 


MAHOGANY 


And all Fancy Woods. 
TEAK FOR YACHTS, SPANISH CEDAR 
FOR SHELLS, etc. 
THE E. D. ALBRO CO. 


astern | 200 ergs Gree tvew York, U. 8. A. 


HW. T. BARTLETT, Mg’r. F. W. HON EREAMP, Ass’t Ma’r. 

















STOP BILLING t Use Depuc’ g,Patgnt Com | 
Ces omer eiege <> F- THE CRANDALL PACKING Co 
how long aap numerous g riet they are always read F 
for your for descriptive ay? list. i . eal 
pagnte ven —> Mention Scientific derricen, ddress 
J DeEPvus, 3280 Dearborn Street, Chicago, Lil. 
[AGLUOMINUM | 
$ In all shapes. Manufactured by $ Pe >) ’ 
$ Cowles Electric Smelting and Aluminum Co., ¢{ | HUCK Catalogue No. 12, just issued 
Corr P licited LOCKPORT, N. ¥5 with dy 3 new illustrations 
— sc ite sree — The Cushman Chuck One enter , Conn. 
MAKE Y YOUR IGE, Fe Dexiujony, be Wh ARTESIAN 
$1.8; #1. _ Oi! and Gas Wells, drilled 
? contract to any depth, from 50 
13 U0 We also manufac- 
ure and furnish everything re- 


ted 
Machines for 100 to 1,000 f 
Write us stati 


ol Se Ft a SUPPLY C0., 








structi 
chine furnished by 
w. 8. BISHOP, 
958 Grand Avyuae, New 
wa aeeaiencen! 7 st 
wo cen am 
Jor circwar. - 


Pneumatic Tire Bicycles. 


Ras) 21 Qee Geosuasess, 


nkw00 ‘ite 


$22. FIRST CLASS CURTAIN DESK 
Four and a Halffeet long. Un- 
limited variety in stock and to order. 
American Desk & Seating Co. 
70-272 Wabash Av., eanenstatieh U.S.A. 


CLARK’S © 


WOOL WASHERS 
WARP DYEING AND SIZING "Mac HIN Ks, 
PATENT RUBBERS S VERED SQUEEZE 


POWER WwRitGnts OSIERY AND 
DRYING AND VENTILATING VANS, 























(Mills. Cincinnati, O.) 





INVENTIONS DEVELOPED 


WwooL AND at anal DRVEKS, Etc. 
CEO. P. CLARK 
Box L. Windsor Locks, Conn. 





ng xactiy what is 
wr 4, lustrat- 





PROPOSALS. 

NOTICE TO ARCHITECTS. 
THE Honorable the Chief Commissioner of Lands and 
Works hereby invites Architects to submit, on or 
before the Mtb > Ceogember next, (competitive) ~—y and 
estimates of cost for the construction of n Pro- 

vincial Government Buildings. 

Particulars of competition and further tnformation 


can be obtained from the undergned an 
GO 


Deputy Commissioner of Lands & Worke. 
Lands and Wor! partment, 
Victoria, B. C., h June, 1892, 


NOTICE TO CONTRACTORS. 


JUNE Mh, 
ed pro is will be received by the Mayor 

| and Foint Board of the C “ity of Asheville, N. C., at this 
| Office, until 3 o’clock p. m. on the ist day of A rust, 1882, 
| for furnishing and setting up in the Pump Louse, on 
the =wannanoa Exe one steam pemping engine and 
a age 1,000 0) hours; one power 
ater l, capacity 750,00) gallons in 

oun! also for furnishin, Ri Lay laying about three miles 


of 16 inch water A aes man be see: _ and specifica- 
Sone ; ee office ¢ of “the Cit neer, Ashe- 
. D. BL nn N, Mayor. 


eM L Lik, City Eng, 


8. ENGINEER OFFICE, CUSTOM HOUSE, CIN- 
CINNATI, Cam ey ll, 1802.—Sealed proposals 


for furnishing ceme mt, lumber, Lierods and washers re- 
and movable dam No. 6, Ohio River, near 
ver, a., will be received at thie office until 2.30" p.m. 
and then publici ned. Specifications, 
blank forms and all available nf ormation will be fur- 
nished on application to this office. 
AMOS STICKNEY, Major of Engineers, U. 8. A. 
U, 8. ENGINEER OFFICE, CUSTOM HOUSE, CIN- 
Pa! OHIO, July if, 1892.—Sealed proposals 
ng brie k, sand and stone required for lock 
A ae dam No. 6, Ohio River, near Beaver, Pa., 
received at this office until ad Le August 16, 
opened. Speci fications, blank 
forms and all available information wili be furnished 
on application to this office 
MOS STICKNEY, Major of Engineers, U. 8. A. 
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Price $5. 


fe ea 
680 Panes 
This splendid work contains a careful compila- 
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub- 


12,000 Receipts, 


lished in the Selentifie Amertean during the 

t fifty years : together with many valuable and 
mportant additions, 

ver Twelve Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It ie by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the allest chem- 
ists and workers in all parts of the world; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formule used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
ceases in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly ‘ 
ceipts, embracing how to make papier mac hé 
to make paper water proof and fire proof; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware; how to make luminous 
paper, photograph papers, ete, 

nder the head of Inks we have nearly 450 re- 
ceipts, including the finest ant best writing inks 
of all colors, drawing inks, luminuus inks, invisi- 
ble inka, gold, silver and bronze inks, white inks: 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Allors over 700 receipts are 
given, covering a vast amount of valuable infor 
mation. 

Of Cements we have sore 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described ip such clear and ex- 
»licit terms that any intelligent person may readily 
earn the art. 

For Lacq quers there are 120 receipts; Electro-Me- 
tallurgy, 125 -eceipts: Bronzing, 127 receipts; Pho- 
tography and Microscopy are represented by 0 
receipts. 

Under the head of Etching there are 5 receipts, 
embracing practical directions for the production 
of engravings and printing plates of Arawings. 
Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

"| ing on the head of Cleansing over 500 receipts 
are given, the scope being very broad, embracing 
the removal of spots and stains from ail sorta 
of objects and materials, bieaching of fabrics, 
cleaning furniture, clothing, glass, leather, metala, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 
are given, 

Soaps oave nearly 300 receipta. 
Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

who are in search of independent business 


2h) re- 
; how 


MO) receipts 


or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 


63” Send for descriptive circular. 
MUNN & OO., Publishers, 
SCIENTIFIO AMERICAN OFFIOE, 





Send for Model Circular 


361 Broadway. New York. 
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Moverticements.. 





Inside Page, each insertion = + 75 cents a line 
Hack Page, cach beawertion «- - « - $1.00 a line 
The nbove are charges per agate line— about eight 


words per line. This notice shows the width of the line, | 
and is set in agate type. Bneravings may bead adver 
tisements at the seme rate per agate line, by measure- 
ment, as the letter prose Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 





OVERMAN WHEEL CO. 


BoBTON WASHINGTON. DENVER. GAN FRANCIECO. 


A. @. SPALDING & BROS., Special Agents, Agents, 
Creo 4ao, atw voes«. 


DO U SEEK POWER? 


We can supply it with the 


Motor of the 19th Century 


%& to 70 horse 
Cost about one coms an ; hour to 
pee —- outed horse power. 


iar, my ralue lie 
What others think of ne is “ated 
in 


catalogu 
CHARTER GAS ENGINE co. 
P. O. Box M3, Sterling, me: 


TETANUS BELL TELEPRONDC, 


95 MILK ST., BOSTON, MASS. 








This Company owns the Letters Patent 
grented to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmissioc of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


above 








Honest Pride is 
a good thing. 


People take pride in a fine 


watch-case. It ought to be 
handsome; it holds the most 
precious thing on earth:— 


Time. Ought to “keep it,” 
too. 
The new, quick -winding 


“Waterbury” in coin-silver 
and gold filied cases, is beau- 
tiful enough for a queen. 
And an accurate jeweled 
time piece. Better than any 
Swiss watch at the Price. 


Your jeweler ee)is it. 


SATENTS! 


MESSRS. MUNN & CO, 
with the publiestion of then Sorawtivec 
AMERICAS, onatinue to examine im: ee 
ments, and to set as Solicitors of ite 
for Inventora, 





In tints line « of basiaess they have had fort years’ 
erperioncs, and new have «nequrird factlit for the 
preparation « f Patent Drawings, Spect and the 
pre mecaiion of Appleations for Parente tn United 

tates, (mu ada, and Foreign Countries, Messrs. Munn 
& Co. also attend to the Copy- 


rights for Boots, Labela, } ssigoments, and 
peperte om Infringements of 4 Patents. A!) business in- 
trated to them is done with special care and prom 

ay Frye ob - 


tudain and t 
= them ; sone, aes Labels, Copy ridkta, 
Assignments, Ke. 
oa 
glee send, free of charge. » Symeeeie of Forcien Pe 
of securing 


tent Laws abowing the eost and 
‘ts in all the padre comaistenad the the world. 


MUNN & CO., Seticiters of Patents, 

361 Breadway, New York. 
BRANCH! OP FICES.—No. G2 and @ F Street, Pa- 
Cie Bullding, sear Tih Street, Washington, D. C. ; 





| loading, etc,, etc. Send for catalogue, 


Beutel 


WHEELERS PA ATENT WOOF ILLE 


EN SILICATE 





— ~ GRANVILLE M. oa 
GENERAL AGENT 


ORE SST aT abit BRS 


NCIPAL OFFICE, 
a MILFORD, CONN. 


Bt BOSTON. & Over Be. 


PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS. 











KODAKS. 


[mx end 

| Foldin 14 fo the ~- Ka 
| Daylight 1692, 

i¢ edieary $6.00 to $65.00. 


Latest improvements, registers for ex- 
| posures; glass plate attachments; daylight 


THE EASTMAN COMPANY, 
RocHESTER, N. Y. 


BARNES’ 
UPRIGHT ORLLS | 


Complete line, ranging 
from our New Friction 
Disk Drill, for light work 
to 42-inch Back Geared, 
Self Feed Drill. 


















Send for Catalogue 
and Prices. 





W. F. & JOHN BARNES CO., 
2999 Ruby Street, Rockford, Hil. 





“Improvement the order of the age.” 


THE SMITH PREMIER TYPEWRITER 





ae nee See Te etre rt nse 
The Most Durable in 
Most Silent. 


Running an 
fi Smith Brome Nace s tee oolias 9 tnw 





operated, Rapid "Accu Key 


Dao le 














IMPROVEMENTS PATENTED 1890 


FIRE-PROOF. Easily applied by anyone. 


Send for Samples and 





im THe U. S., CANADA AND EUROPE, 


Price List. 


H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Fire eed. Water-Proof Sheathing, Buildin og Felt & Felt, Sree Packings, 


Boiler Coverings, Liqui 


nts, Roof Paints, Roof 


Proof Paints, ete. 


ement, 


87 MAIDEN LANE, NEW YORK, 


JERSEY CITY, CHICAGO, PHILADELPHIA, BOSTON, 


ATLANTA, LONDON. 





LIFE OF AN ANT.—BY E. A. BUT- 

ler, An qetentatntes paper on the life of an ant from 
the exg fo the mature state. With an account of the 
curtous habits of these insects. With 4 illustrations. 
. his office and from 
all newsdealers. 


Steam! Steam! 


Complete Fixtures except 
2-Horse Eureka Boiler and Engine, - $175 


4- “ce “ “ “ “ e e 275 
Other sizes at low prices. Before you buy get our prices. 


B. W. PAYNE & SONS, 


Drawer 56. ELMIRA, x. ¥. 


SYLPH CYCLES sy 





WELL DRU-UING MACHINERY 


MA,. CFACTURED BY 
WILLIAMS BROTHERS, 
ITHACA, WN. Y., 

Mounted and on Sills, for 
deep or shallow wells, 
with steam or horse 
power. 

Send for 
Catalogue. 
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WHAT ELECTRICITY 18.—BY w. ww: 


oom. An wey te discussion of the 


ments. sors. 
SUPP 837 
cents. mirie’ AugRicay. SUrr Ewa, No. + — By 
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A GENTLEMAN'S LAUNCH. 





YouR own ENGINEERS. 


Launches 19 to @ f in automatic ma- 
an apd ALL MEN. chinery. No Smoke. No Engineer. 
ee ee PADDLE. Youn Lown CANO 
t wi xt ter year 
—of course you'll ‘ide the punonteed Caienbin ee 2 Boots. Dying end wad thane 
‘Swo S0k stamps. Pope tig: Gon Dente ned THOMAS KANE & 
ta” Send for Catalogue, speutving tes anita 


mail! for two 
York, Chicago. 





EDISON 
GENERAL ELECTRIC CO. 


INCANDESCENT AND 


ARC LICHT PLANTS. 


Stationary and Railway Motors.—Lamps.—Nafety Devices. 


OFFICES. 
Pacific Coast.. Edison B’iding, 112 Bush St., 8. Fran , Cal. 





[Aucust 6, 1892. 
MEMEMERELEVATORS, 
TANITE === 


The Tanite Co.,'“"°"*" 


STROUDSBURG, PA. 
161 Wasnincron Sr., NEW York. 


88u USE GRINDSTONES: 


if can supply . size 
ee jeces on and enmmounted ). ; 
stock. Remember, we ma 


stones ‘ 
specialty tw jaune Tora op: 
The CLEVELAND STONE «¥. 
= 4 Floor, ‘Wilshine, Cleveland, 0 


NEW, MAIL 



























a Ws 












Second- 
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THE 
ESTABLISHED 1846. 


The Mest Popular Scientific Paper in the World 


Only $3.00 a Year, Including Postage. 
Weekly—52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subsacription.—One copy of the SciEn- 
TLFIC AMERICAN will be sent for one year—82 numbers 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 
Clabs.—Specia) rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York. 

—_—o- 








THE 


Scientific American Supplement 


This ts a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with transiated descriptions. § 1! « 
SCIENTIFIC AMERICAN SUPPLEMENT Is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in «!! 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natura) 


facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
ete. A vast amount of fresh and valuable information 
obtainable in no other publication. 

Th: most important Engineering Works, Mechanisms, 
and Mancfactures at homo and abroad are tlustrated 
and described in the SUPPLEMENT. 

‘Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the ScrENTIVIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check. 
MUNN & CO., 361 Broadway, New York. 


Building Edition. 
Tue SCIENTIFIC AMERICAN ARCHITECTS’ AND 


BUILDERS’ EpITion is issued monthly. $2.50 a year. 
Single copies, % cents. Forty large quarto pages, equal 








adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting exam)!:s 
of modern architectural construction and allied subjec's- 
A special feature is the presentation in each num)er 
of a variety of the latest and best plans for private res'- 
and country, including those df very m0! 
well Sen ttt Drawings |" 
in eclor are given, together with (u'' 


Plans, Specifications, Sheets of Details, Estimates. ¢': 


‘The elegn.ice and cheapness of this magnificent wo'* 
have won for it the Largest Circulation of *'! 
Architectural publication in the world. Sold by al! new *- 
dealers. $2.50 year. Remit to 
MUNN & CO,, Publishers, 

361 Broadway, New Yeor'. 
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